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f Machinery and Supplies 


The Chicago House Wrecking Compan bought the complete LOUISIANA PURCHASE EXPOSITION, 
щ 


which eost over Fifi» Million Deo 


гь to caonstruet. 


supplies of every kind аі extremely low prices. 


We are е largest. Machinery Dealers on earth, Our plant covers M acres, and we are in n position nt n1] times to supply any- 
ing needed in thë Machinery or General Supply line, 


Here is an opportunity for you te purchase 


ELECTRICAL APPARATUS. 


A Million 
material, 


Rubber Covered Wire in sizes 
from No, 14 to bOO,000 C. M. 

Weatherproof Wire, 
14 to No, 2-0. 


Slow Burning Weatherproof 
Wire, 16 to 600,000 C. M. 


Dollars' 
good дя new. 


worth of 


sizes Wao, 


Lead Covered Cables, al] volt- 
gees and alzes, 
177 ih weed I nenndescent 


Lamps, practical for further sety- 
ice, tach 2 cis, 

йй new Incandescent 
Lamps, 104 "Voltage, * candle 
power in natural colors, Amber, 
Green, Opal and Ruby, 


200.000 No, S171 Reeeptacles. 

Weatherproof Sockets, Knobs, 
Cleats and thousands of other 
items. Write for our complete 
List, 


MOTORS, 

al Motors, ranging from 1 to 
46 H. P. These Motors were 
used only during the Exposition 
and are practically new; Volt- 
agea 110 to DUU. 

PIPE. 
10,000,000 feet of Standard 


Black and Galvanized Wrought 
iron Pipe; also Hydraulic Pipe, 
extra heavy pipe, steel riveted 
pipe, spiral] riveted pipe, con- 
verse joint pipe, cast iron pipe, 
tile plpe and pipe of every kind: 


VALVES AND FITTINGS. 


Thonsands of them for sale, 
ron ns new. Also fittings of 
every kind. 


BOLTS, RODS, LAG 
SCREWS, ETC. 

tons Bolts, Eos, 
Turnhuckles and Wash- 


ШИШ. 
Screws, 
CTS. 


tol Trock and Lever Лаг. 


Lac 


| niture 


LUMBER AND BUILDING 
MATERIAL, 
100,000,000 feet of highly /sea- 


| zoned Lumber from the Expoal- 


tion, Also Sash, Doors, and 
Building Material of every kind. 
Send us rour bills for our esti- 
mute. We will save vou big 
money, 


CONTRACTORS SUPPLIES. 


4,000 Steel Shovels, 
500 Steel Pleks. 
604 NE ade. Lanterns, Axes, 
GL. 


000 Wheelbarrows, 


Thousands of other items: Fur- 
and Offer Equipment, 
Honsehold Goals, Settees, 
Extinguishers, Tanka, safis, 
Flags and Flac Poles, Heoting 
Material. and in fact апте 
manufactured. 


WRITE FOR OUR SPECIAL CATALOGUE Мо. r39 


CHICAGO HOUSE WRECHING CO., 


West 345th and Iron Sts., 


Chicago 


A NEW AND UP-TO-DATE BOOK ON PRACTICAL CARVING. 


EASY LESSONS IN THE ART OF PRACTICAL WOOD CARVING 


^" Bullders' 
“Up-to-Date 
Hagy 


pentry "A 
nuatàor,'" 


This work, 
ft prepared in the кате 
writing that has made the 
among the 


heginning of carving, ama 
steps through thé 
gut work of a erediinhle 
ers' tools are given, and 

and shown bs illustrations, 
honing the tools. 
nnd illustrated, for halding 
tools and finishing up 
Carving are fully deserted, 
in Relief, Hound Carving, 
fFlyen in each one of the 
tools used, and methoils of 
kinds of wood best adapted 
iB given. 


ornamental desicn for 
200 fine illustrations, 
Which are designs 
trations nf toels, 
handling therm, 
This ig the best honk on 
young and amblitiogda carrer, 
pensahle. The old carver 


Beli ME 


explained, and the 
With 
All] sorts of 
the work, wane. far 
the carvings. The 
aueh 
ing, Ineised Carving, Seratch Carving, 
nnil Jewelry 
atvles, 


also a short treatise 
carved work, showlng how tà 
слезе 
with mu 
made far 


actual 
u«hapes and 


artine 


BY FRED T. HODGSON 


Author of “Practical Uses of the Steel Square,” “Modern Car- 
Architectural Drawing," 
ILuaribwooid 


Lessons in the Art 
парру, 
ra mme 

working men of English 
The lessons given in this new 
lead the 
mazes of the art, 
pchiraeter. The use 


"Modern  Esti- 
Finisher," etc. 
of Praetieal Carving," 
easily understood style of 
of the author eu famous 
peaking countries 
book commence ot the 
voungz workman by easy 
until he in able io turn 
1119 care of carv- 
taolas described 
of sharpening nnil 
shown, describert, 
preparing Lhe 
various styles we 
Carving, Chip arrv- 
Figure Carving, Carving 
Ыш LTssons Are 


very 


methods 
appliances Are 


as Flat 


and also a description of the 
using Chem. A chapter on the 
for the severa] kinds of carvings 


on proper methods of design fnr 
harmonize апа properly balante 
work. The work ceécontalns aver 
number of full-page plates, on 
working Purposes, Llin- 
aizes, ani manner af 


eyer masses to 
топ caryer it 


help the 


To the ie india- 


will find much in it that will be new 


and sugeesiive, and io the carpenter and joiner, whoa wisha 
to better his condithen, earn more пат, And execute better 
' | | work, this hook ia a mnecesaitw, | 
4 ' Ppl iu = The book is large, eontalning 400 pages, printed on ехе 
Timo, Cloth, Prie е, ыам lent paper, well bound, hnndsomely gotten up, and finished in 
Half Leather. Price, 8T M t hg ТЕГУ Я possible ay ba 
Gent, all charges pald, to any address in the world, upou receipt of price. Send for free catalogue 


FREDERICK 


211-213 East Madison Street, 


J. DRAKE & 


CO. Publishers. 


- Chicago. Illinois. 
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Tropical Farming 


паны ины" ee ee ыытыа ыбылы 


ны TEC a 


Is a safe and profitable business. ^ It not only provides an in- 
. come for the investor but for his posterity, for it constantly 
increases in production beyond one generation.  ..  .. eñ 


The Mexican Mutual Planters Company 


Invites attention to the following facts relating to the 
planting on its plantation “La Junta," of 5554 acres, 
in the Trinidad Valley, Isthmus of Tehuantepec. +. 


+ RUBBER COFFEE CACAO 
Acres Acres Acres 
4 years old, . =- 455.26 | 4 years old, 0. = 65 cars eld ‘ . 7.5 
3 years . a = 300,99 | year a i % j&5.77 | 2 years . - B 
2 years = = ` 350,49 “Fist 1 year ы = = ' 
Е pani - = t ESLLS, 4 Contracted, 1988, = = / H2 ii 126,29 
2 2078.42 — rg Contracted, 1905, -+ - | 


Contracted, 1915 * = 1411. | Approximaie:v 450,000 trees | Approximate!y 40,100 i i 


"28 t nte 
Approximately 2,004,000 Trees | Cleured and planted to tame grasses for cattle and horses, 1190 Acres 


We began our planting in 1900; and complete it in 1905, making, we 
believe, the largest planting of cultivated rubber in the world, 

We have not paid dividends—the trees must grow first. 

We expect to pay a dividend\im /1907. From that time we believe 
they will increase rapidly and afford, returns that will amply justify and 

ч reward the faith and patience of our investors, 

E During the past three years over one hundred visitors, a large portion 

1 . of whom were owners af bonds in this company, have beer n on “the prop- 
erty and inspected it thoroughly. All of them have been satistied with the 
work done and the prospects for the future. 

We know from an experience of six vears in the cultivation of this 
property, and from a close studv of older places in our neighborhood, 
that within a few усаг it will pay from 25 to 40 per cent, and long 
before the property is in full production the bonds of the company will 

1 be worth from $690 to $goo each: the few remaining to be sold will 
not be on the market long. To those interesterl we will be pleased to fur- 
nish full information. This proposition ought to be of interest to every 
careful investor. 


‚ ADDRESS . =. 


Mexican Mutual Planters Canaan 
Dept D 910 JOURNAL BLDG., CHICAGO, ILL. 
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We can furnish promptly any book published. Books in the 
following list sent prepaid on receipt of price, or for the 


number of New Yearly Subscribers stated. 


The 


Sender of the club may include his own 
subscription in clubs of 3 or more. 


ARCHITECTUKE. 


Modern Carpentry and Joinery, by Fred T. Hodgson. 
?58 pages, over 250 illustrations, cloth, price $1.00 
Given for 2 subscriptions. 

Practical Uses of the Bteel Square, by Fred T. Hodg- 
Bon, 2 volumes, 520 illustrations, 560 pages cloth, 
price $2.00. Given for 3 subscriptions, 

Common Sense Stair Building and Hand Failing, by 
Fred T. Hodgson, 256 pages, 240 illustrations, cloth, 
price $1.00. Given for 2 subscriptions. 

Huillera' Architectural Drawing Self Taught, by 


Fred T. Hodgson, 260 pages, over 300 1Hlustrations, 
with 18 folding plates, price $2.00. Given for 3 sub- 
&criptlons. 


Kadford'^ American Ideal Homes, containing 100 
house pinns, 200 illustrations, 250 pages, cloth, price 
$1.00. Given for 2 subscriptions, 

American Ideal Homes, edited by Radford, ilustrat- 
ing 100 buildings with plans and perspective views, 
size E by 11, 108 pages, price $1.00. Given for 2 sub- 
soriptiona, 

Burnham's Practical House Builder, with plane and 
epecifications, by Н. E. Burnham, 100 ,.lustrations, 
paper cover, price 25 cents; cloth cover, price 50 
cents. Given for 1 subscription. 

Estimating Frame and Erick Houses, by Fred T. 
Hodgson, 224 pages, with scale drawings and other 
Illustrations, price $1.00. Given for 2 subscriptions, 

Earn Flans and Out Buildings, for the construction 
of barns, etc, 256 illustrations cloth, price $1.04 
Given for 2 subscriptions, 


BLACRSMITHING. 

Modern Blacksmithing, Rational Horse Shoeing and 
"Wagon Making, by John (б Holmstrom, 202 pages 
fully illustrated, cloth, price $1.00, Given for 2 sub- 
pcriptlona. 

Belentifie Horse, Mule and Ox Bhoelng, by John G. 
Holmstrom, 120 pages, fully UUlustrated, price $1.00. 
Given for 2 subseriptions. 


ELECTRICITY. 


Easy Electrical Experimenta, by IL. Р. Dickinson, 
ever 200 pages, hundreds of illustrations, cloth, prica 
$1.00. Given for 2 subacriptions. 
о for Engineers, by Horstmann and 
Tousley, 250 pages, fully illustrated, cloth, prios $1.50. 
Given for 3 subscriptions 
Modern Wiring Diagramas and Descriptions for Elec. 
iricnl Workers, by Horstmann and 'ÜTousley, 160 pages, 
200 illustrations, full leather binding, price $150. 
Given for $ subscriptions. 
Handy Electrical Dictionary, by W. I. Weber, 254 
ages, fully Ilustrated., cloth, price 25 сепія: full 
ather, gold edges price GO cents, Given for 1 sub= 


pcription. 
Electricits Made Simple, by © C, Haskins, 233 
Paces, 105 illustrations, cloth, prico $1.00. Given for 


2 subacriptions. 

Dynamo Electric Machinery, by E. P. Thompson, 
тетеп American edition ¢omplete and unabridged, 
B25 pages, fully illustrated, price $5.00. Given for 12 
subst one. 


B. P. Thompson, fully 
illustrated, clots, price АУ Given for 2 mubsohip- 
POPULAR MECHANICS >» œo 


. Pages, cloth, price $1.00. 


Horseless Vehicles, Automobiles and Motor Cycles, 
by G. D, Hiscox, 400 pages, fully illustrated, cloth, 
price $3.00. Given for 5 subscriptions. 

Modern Electro-Plating, by J. H. Van Horna, 184 
Given for 2 subscriptions. 

Practical Telephone Handbook and Guide to Tele- 
phonic Exchange, by T. S. Baldwin, 150 pages, fully 
en cloth, price $1.25. Given for 3 subserip-- 

Ons 

Telegraphy Self-Taught, n complete manual of in- 
struction by Theodore A. Edison, 150 pages, fully ilius- 
trated, cloth, price $1.00. Given for 2 subscriptions. 


LAW—STUDY LAW AT HOME. 


The Home Law School Series, by Chas, E. Chadma 
LL. DX, Head Professor of Law in the Western Unie 
versity, Chicago, Seven carcfully prepared books cov. 
ering the elements of American Law: 

Volume 1—How to Study Law. 
Volume 2—Constitutional Law, Federal and State, 


Volume I—FPersonal Rights nnd Domestic Rela- 
tions. 


Volume 4—Contracts and Partnerships. 
Volume fi—Agency and Bailmenta, including 
Common Carriera. 
Volume 6¢—Negotlable Instruments and Princi- 
pal and Burety, 
Volume 1— Wille and Settlement of Estates. 
Cloth, price $1.00 per volume. Given for 2 subscrip- 


tions, Complete set of seven vol 8.00. 
for 13 subscriptions. en Volumes, $6.00. Given 


MECHANICS, 


Practical Carriage Bullding, 2 volumes, 400 pages, 
fully illustrated, cloth, price $2.00. Given for 4 subs 


bcriptiona, 


Complete Practical Machinist, by Joshua Rose 258 
illustrations, 429 pages, cloth, price $2.50. Given for 
6 subscriptions, 

How to Make a Fiddle, by T. M. Hand, fully illum. 
trated with large folding plates for use of tracing ала 
cutting all parts, cloth, price $1.00, Given for Z2 sub- 
periptions. 

Mechanical Drawing for Home Study, by Hawkins, 
J20 pages, 300 illustrations, cloth, price $2.50. von 
for B subscriptions. 

Metal Workers’ Handbook of Lessons and Problema, 
by William T. Brandt, 63 iliustrations, 530 pages, 
Price $2.50, Given for 6 subacriptiona. 


Sclentifie American Encycl of Notes, Rece!pta 


opedia 
nnd Queries, 730 pages, fully illustrated, price 15.00. 
Given for 10 subsoriptiona, 


PAINTS AND PAINTING, 


and Wagon Painting, containing nearly 200 
and 200 Wlustrations, cloth, pries $1.80. ven 


or E mubacriptiens. 

Everybody's Paint Hook, A Popular Guida, 200 
pages, Hlustrated, cloth, price $1.00. Given for 2 sub- 
foriptiona. 
tlabor= 


ven for 2 mub- 


Hardwood by Fred T. Hodgeon, folly Glum 
trated, cloth, price, $1.05. Given fer 3 au 


e Journal Bidg., Chicago, 111. 


ately illustrated, cloth, P sc itr Lu 
gortptions. 
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199 WASHINGTON STREET 
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SUBSCRIPTION, $1.00 PER YEAR 


MAILED POSTAGE FULLY PREPAID TO ANY 
ADDRESS IN THE WORLD 
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All subscriptions nre discontinued at = 
Please examine the date printed on your wrapper, 


Published Mostir by POPULAR MECHANICS COMPANT 
Entered as mall matter of Ube dented cada if ihe роо се at Chicago, Ill. 


Ensterm Advertising О сч: 116 Мазала St.. New York. 
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MADE OFHARDWHITE METAL 
NOT PLATED WILLNOTTARNISH 
SIZE AS SHOWN IN ENGRAVINGS 


Price 15 Gents 
EITHER PIN OR CHARM. 
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WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED. 


DYNAMO-ELECTHIC MACHINERY. By &. Р. 
Thompson. Illustrated. Price, $7.4) Seventh edl- 
tion, greatly revised and enlarged, contsining de- 
scription of all the changes and improvements which 
have been made in this important branch of electri- 
col engineering during the past elght yeurs, and 
brought up to present day practice Among the 
many new features considered may be mentloned 
the very complete section on the designing of direct 
eurrent machines; the designing of shafts for large 
dynamos; motor generators amd boosters; direct 
coupled atenm turbine and generator: large power 
generators for electric lighting and traction work; 
а number of special types of dynamos; and a chap- 
ter on regulators, rheostats, controllers and start- 
ers. Translated into French and German for use os 
a text book In all parts of Europe. English editlon 
adopted by the U. ё. Army und Navy, the lending 
colleges and technical schools, and the most promil- 
nent manufacturers, patent attorneys and engineers 
In the profession. Very complete index and ilius- 
trations covering a very wide fehl. Most complete 
and comprehensive work of its kind in the English 
language. In 27 chapters and 2 appendices. 


PRACTICAL POINTS. Ey John Е, Farnum, M. 
E. 192 pages; actual size 4400 inches; cloth. 
| £1. For stationary, locomotive and marine 
engineers, flremen, electricians, motormen and ma- 


chinists. 


à! 


AUTOMOBILES, AIRSHIPS,MARINE MOTORS 


DISEASES OF A GASOLINE AUTOMOBILE 
AND HOW ТО CURE THEM. By А. 1. Dyke 
and G. Preston Dorris. 136 illustrations; 2049 pages, 
Price, $1.50. Practical for the gasoline automobile 
owner, operator, repairman, intending purchaser and 
those wishing to learn the first principles of mu mii- 
tomobile. Also for launch owners and all gasoline 
englne owners who have or wish to equip their en- 
gines with the Jump Spark System, including plans 
and diagrams of all electrical connections. / The 
topics treated in a practical manner with / many 
sketches, and the layman may readily grasp the 
points brought out. Useful and serves the purpose 
in a thorough manner, 

DOMINION OF THE AIR; THE STORY OF 
AERIAL NAVIGATION. Бу J. M. Bacon, 352 
pages: 24 illustrations; 12 mi; cloth., Price, $1.54). 

o lovers of the adventurous, of enterprise and 
boldness, no theme can appeal more strongly than 
the thrilling story of the constant and unwearylng 
battle between man and the elementa for the domin- 
ion of the alr. It would be difficult to pick out а 
writer more suited to the task than the Кет. J. М. 
Bacon, who for mauy years has been a devotee of 
the selence and practice of aeronauties. From a 
aclentific point of view, the book is a valuable addi- 
tion to the sum of knowledge, yet at the sume time 
но simply written that everyone can understand. 

PRINCIPLE AND OPERATION OF МАНМЕ 
GASOLINE MOTORS. Pocket size, Price, 250, 
For the instruction of amateurs in the care and 
operation of marine gasoline motors, Not in any 
sense m technical work, but tells рау and simply 
how to properly Install them, how to properly take 
care of them, how to operate them, how to locate 
trouble nnd how to remedy lt, The book does not 
refer to or recommend any particular motor, Ex- 
plains the two-cycle and four-eyele types, the single 
and double cylinders and the several mixing and 
igniting devices. 


AUTOMOBILE HANDBOOK. By L. Elliott 
Brookes, 200 ges, 100 illastrations. Givi full 
amd concise information on all questions relating to 
the construction, care and operation of gasoline and 
electric automobiles, Including road troubles, motor 
troubles, carburetter troubles, ignition troubles, bat- 
tery troubles, clutch troubles and starting troubles, 
and contalning numerous tables, useful rules, for- 
mulas and wiring diagrams. Written specially for 


the practical information of automobile owners, ope- 


raters and automobile mechanics. Price, $1.50. 


SELF-PHOPELLED VEHICLES. By J. E. Ho- 
mars, 640 pages; illustrated. Price, $5. The 
growing interest in the subject of motor carriages 
of every varlety and the need of a treatise that shall 
present the problems of construction And operation 
clearly, slinply, and tersely, has produced n demand 
for just auch a book as this just published. Enters 
Into the theory and problems of automobile Con- 
struction, care and operation with thoroughness and 
detal. Presents the history and present conditions 
of automobilism in concise and readily intelligible 
language. The most intricate situations brought 
down to the eomprehension of everyone without sac- 
rificing exactitude or neglecting any important de- 
tails. For owners, operators, repairers, Intending 
purchasers and all interested In automobiles. Con- 
tains 45 chapters, over DO illustrations and dia- 
grams., printed on fine paper and bound in red cloth, 

HOWTO BUILD A MOTOR LAUNCH, Illus- 
trated: Size of page Ux12 inches; cloth Price, 
$1.00. Simple and practical in every detail, show- 
ing how to construct a launch hull suitable for use 
with any ueseription of motor Each step of the 
work ls clearly and thoroughly explained both by 
text and drawings so that а novice will have no 
Шоу in understanding the process. 

MODERN SEAMANSHIP. By | Austin M 
кшк, Lieut.-Com. U. 8. N. 300 pages; 146 plates. 
Price, $6. / Brilllantly and completely describes 
the hull and fittings of a ship, rope and splices, 
spars and rigging, alls and running gear, mechan- 
ical appliances on shipboard, block and tackles, 
handling heavy welghis, the compass, log and lead, 
boats in general, ground tackle, anchors, the steer- 
ing of steamers, rules of road maneuvering to avoid 
Collision, plloting, placing ships in dry dock, laws 
of storms, towing, resculng crew of а wreck, 
stranding, making nnd taking in sall, getting under 
way, and coming to anchor under sail. 


= 


ELECTRICITY 


POLYPHASE ELECTRIC CURRENTS and Al- 
ternate-Current Motors By 8. P. Thompson. 506 
pages; 2355 illustrations; 53vo.; cloth, Price, £5. 
Second and enlarged edition with large and compre- 
hensive appendix, bringing the book strictly up to 
date. Contents of chaptera are: IL Alternating 
currents in general. II. Polyphase currents. — III. 
Combination of polyphase circuits and economy of 
copper. IV. Polyphase generators. . Examples 
of polyphase generators, VI. Strueture of polyphase 
motors. VII-VIII Graphic theory of Oly phase 
motors, IX. Analytical theory of polyphase mo 
tors, X. Examples of modern polyphase motors, 
XI. Hints on design. XID. Mechanieval perormance 
of polyphase motors. — XIII. Single-phase motors. 
AIV, Polyphase transformers and phase transformi- 
Поп. XV. Measurement of polyphase power, XVI. 
Polyphase equipment of factories. XVIIL Distribu- 
thon of polyphase currents from central stations. 
XVIII. Polyphase clectric railways. XIX. Proper- 
ties of rotating magnetic fields. XX. Early devel- 
opment of the polyphase motor. 


A. H. €. OF ELECTRICITY. Ey William H. 
Meadoweroft. Illustrated; 12mo.; cloth, Price, 
Be, Strongly endorsed by Thomas A. Edison. This 
plain and primary but excellent book illustrative of 
electrie lights, dynamos, ete, has taken first place 
In elementary sclentifle works. The A. В. C. prin- 
ciples upon which electrical selence Is ТШЕ, set 
forth in a clear conelse manner without denling In 
the technical terms unintelligible except to electri- 
cline. 


FOR SALE BY POPULAR MECHANICS, JOURNAL BUILDING, CHICAGO. 
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WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED. 


BOOKS OF TABLES. BOOKS OF RECEIPTS 


ROPP S5 NEW CALCULATOR. ZW) nene: 
Actual size, 54x51, inches, Cloth. Price. rem 
Pocket size, $1.00. Sustuing the same relation to 
the commercial world that the new Century Diction- 
ary does to the literary world. Fully abreast with 


the age of nir ships, submarine boats and wireless 
telegraphy. Designed for and adapted to the par- 
ticular wanta of bankers, seeountants, mechanics, 
farmers, manufacturers, merchants, miners, ete., ett, 
and must prove of incalculable value to them—wun- 
less the book itself can calculate its own worth— 
BS it calculates almost everything that 1s caleu- 
able. 

QUESTIONS AND ANSWERS. Based upon the 


Standard Code of Train Rules Ву G. E. Colling- 
wood, Ed. Revised edition. BÓ pages. Diagrams. 


Cloth. Price, $1. Intended for use in the ex- 
amination of tralnmen. The general rules, train 
rules, train orders, and the whole handling of trains 
is set forth in so simple and at the same time com- 
prehensive manner that n careful reading of the 
book will fit any one with sufficlent knowledge to 
meet any contingency that may arise in the conduct 
of a train. Endorsed by high railway oficials from 
all sections of the country Every transportation 
man shouhl have a соору, 


FERHKIC AND HELIOGRAPHIC PROCESS: <A 
Handbook for Photographers, Draughtsmen nnd Sun 
Printers. By George E. Brown. 140 paren Dia- 
grams. Cloth. Price, $1. For architects, sur- 
vevors, drauzhiíismen, engineers nnd others who find 
the reproduction of tracings a matter of everyday 
necessity. It embraces: The ferro-prussiate process, 
toning blue prints, uses of blue prints; ferro-pris- 
gite in tri-color work; the kallltype process; othe 
Obernettor process: the wranotype process: prints om 
fabrics, prints in dyes; heliographic processes com- 

arcd; preparation of heliographle papers, making 

acings for asun-copylng: ОШ for hellographic 
printing; ferro-prussinte or white line on blue ground: 
ellet of blue Une on white ground; ferro-gallicy or 
lack line on white ground; brown line, ome white 
round; minor heliograpbie processes, A  compre- 
hensive little bibliography at the end of the volume 
and an index add greatly to its value. amd interest. 


THE LOCOMOTIVE UP TO DATE. Br Charles 
McShane. T36 pages. 2080 —— diüustrations. Cloth. 
Price, $2.50, Covers the whole tange of locomotive 
construction and management down to the present 
day, including its latest development. and all mod- 
ern applinnees, together with a classifiention and 
comparison of all kinds of loeomotives, both simple 
and compound. It is a book enulled from the me- 
chanical books and papers of the world and so con- 
thing all the really valuable information to be found 
in a complete mechanleal library. Every subject is 
fully illustrated and the destriptions zlven of all 
new devices were prepared Лу the Inventors them- 
selves, The contents Ibelude: Compound locoma- 
tives; combustion; air brake; breakdowns; locating 
blows and pounds; inerüstntlon; injectora: Inspirn- 
tors and boiler cheeks; slide valves; valve gears; 
errors by the link motion: locomotive valve setting: 
steam indicator; modern locomotives: extraordinary 
fast runs; \lubricotors; metallic packings; general In- 
formation; locomotive  construetion-ereeting depart- 
ment: machine work: metric system: steam and alr 
gauges; eompressed air; modern counter-balancing 
and the history of the loromotive, 

ONE THOUSAND POINTERS for Machinists 
and Engineers. Br Charles McShane. 342 pages. 
157 illustrations. Cloth. Price, $1.50,  Ineludes Ar- 
icles from the best nuthorltles on cach subject. 


meme ee ee а а ER 


Embraces the most modern and approved practice 
In the construction, care and ЖООШ marnagement 
of the locomotive, Written in plain language and 


condensed form, no mathematical demonstrations 
being given or аш 
JOHN SON'S ANDY MANUAL, Price, $1, 


An authority on steam, hot-water hentin * and ven- 
tilating, plumbing and gas fitting, A valuable ref- 
erence book for architects, those in pipe trades, 
englneers, janitors mn those Intending to install 
or alter heating or plumbing systems, Alb kinds of 
measurements arranged in tables, Fully illustrated 
with cuts and complete working plans. 


FIFTY-CENT SERIES 


HANDICRAFT S&EHRIES—A- Seriés of Practical 
T rA. Edited by Раш N, Hasluck, Price, each, 


Li 


HOOT-MAKING AND MENDING Including re- 


pairing, lasting and finishing. Illustrated. 1790 en- 
cravings sand dingraws. Price, 50e. Contents: 


Repairing heels and Lalf-solingy patching boots and 
Rhocs; re-welting and Ffo-soling: hoot-makin + last- 
ing the upper; sewing and /stitching; making the 
“eed knifing aml finishing: making riveted boots and 
Others of the set nre: 
HOUSE DECORATION, 


: Price, bc. 
HUN To WHITE 


SIGNS, TICKETS AND 


POSTERS. Price, Бе, 

WOOD FINISHING. Price 50e 

DVN AMOS AND ELECTRIC MOTORS. 
Price, bie, 

CYCLE BUILDING AND REPAIRING. Price, 


dr, 
DECORATIVE DESIGNS OF ALL AGES FOR 
| ALL PURPOSES. Price, 20e. 
MOUNTING AND FRAMING PICTURES, 
Price, büc. 
SMITH'S WORK. Price, Б0е, 
GLASS WORKING HY HEAT AND 
SION. Price, bec, 
BUILDING MODEL BOATS, Price, Soe. 
ELECTRIC BELLS: HOW TO MAKE AND 
FIT THEM, Price, 50е, 
BAMBOO WORK. Frice, Sie. 
TAXIDERMY. Price, oe, 
TAILORING. Price, 500°, 


ABRA- 


PHOTOGRAPHIC CAMERAS AND ACCES. 
SORTIES. Price, foe. 

OPTICAL LANTERNS. Frice, pür, 
ENGRAVING METALS, Price, 50c, 


BASKET WORK. Price, 50v, 
HOOREBINDING, Price, 50e. 
HENT TRON WORK. Price, 50c. 
PHOTOGRAPHY. Price, ofc. 
UPHOLSTERY. Price, 500. 
READY SHORTLY. 


LEATHER WORKING. Price, 50е, 
HARNESS MAKING, Price, 50c. 

SADDLERY. FPrice, Ste. 

TECHNICAL INSTRUCTION, Important new 
Rerleg. Edited by Paul M. Hasluck. With numerous 


illustrations of the text. Each book contains about 

160 pages, Crown Svo, Cloth. Each, 51]. 

PRACTICAL DRAUTGHTSMAN'S WORK, Frite 
1 


PRACTICAL GASFITTING. Price, $1. 
PRACTICAL STAIRCASE JOINERY, Price, $1. 
PRACTICAL METAL PLATE WORK. Price, 
$1. | 
PRACTICAL GRAINING AND MARBLING. 
Price, 21. 
OTHER VOLUMES IN PREPARATION. 


PON'S MECHANICS’ OWN BOOK, 702 pages, 
1490 illustrations. Half leather, Price, $2.50. Gen- 
eral method of treatment of each subject ia first, 
the raw materialis worked upon, ita characteristics, 
variations and suitability; secondly, the tools used, 
the sharpening and use; thirdly, devoted to typical 
examples of work to be done, materials and haw to 
do similar work. Nearly all of the mechanical 
Pa are here included and some of the profes- 
BION, 
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WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED. 
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VAN NOSTRAND SCIENCE SERIES. l6ómo. 
Boards, 50e, each. Amply illustrated when the 
subject demands. Pot up in a uniform, neat and 
attractive manner. Subjects аге of an eminently 
seleutific character and embrace a wide range of 
topics. The following citations may be noted as 
types of this notable set: 


CHIMAEYS FOR FURNACES AND STEAM 
BROILERS. R. Armstrong, C. ©. Jrd American 
edition. re-written, with an 


Htewised and partly 
appendix on “Theory of Chlmuer Draught," by FE. 
Idell, M. E. 

STEAM BOILER EXPLOSIONS, By ега Col- 
burn. New edition, Revised by Prof. Н. H. Thurs- 
ton, Price, otc, 

FATIGUE OF METALS UNDER REPEATED 
STRAINS, Price, 50c. With Various Tables of 
ee — E cR the d uim E 

rof, Ludwig Spangenbu with a reface by 
B. T. Shreve, A. M. T d 

TRANSMISSION OT PUW EH Hx IE 
HOPES. Price, 50e. By Albert W. Stahl, 17, 8. N. 


Second edition. Revised. 
TRANS MISSION or POWER HY COMH = 
He By Albert Zuhner, 


PRESSED AIR. Frice, 
M. Е. New edition in press, 

GAS-LIGHTING AND GAS-FITTING. Specilica- 
tions and Hules for Gas-Pipinz. Price, bürc. Notes 
on the Advantages of Gas for Cooking and Heating, 
nud Useful Hints to Gas Consumers, 2nd edition. 
pom and enlarged. By Wm. Раш Gerhard, 


IWENTY.FIVE CENT SERIES 


STUDY OF ELECTRICITY FOR BEGINNERS. 
Comprising the Elements of Electricity and Mag- 
netism as applied to Dynamos, Motors, Wiring, and 


to all Branches of Electrical Work. Hy Norman 
Schneider, D4 illustrations snd € tables: Price, 


du. 
DRY BATTERIES. Especlaly adapted for Aw- 


tomoblie, Launch and Gas Engine Work; Medical 
Calls, Hells, Annunciators, Burglar Alarms, Tele 
phones, Electrical Experiments, and all purposes 


requiring a good battery. 30 illustrations, 25c. 

SMALE BLECTRIC MOTORS. How to make 
And use them, Including design, sae irs of smmnll 
motors and their applicatlons, speed controllers, 
elarters, fuses, ete, 45 illustrations, Price, 250. 

SIMPLE SCIENTIFIC EXPERIMEATS, How 
to perform entertaining and instructive experimenta 
with simple home-made apparatus. 59 Illustrations. 

MODEL BOILER MAKING, Contalis full in- 
structions for designing and making Model Statlon- 
üry, Миг се and Locomotive Boilers, -Fully illus- 
trated, Priem, 250, 

METAL WORKING TOOLS AND THEIR USES, 
A Handbook for Young Engineers and Apprentices. 
Shows how to use simple tools required in Metal 
Working and Model Making. Illustrated. 25r, 

THE LOCOMOTIVE, SIMPLY EXPLAINED, 
A first introduction to the study of the Locomo- 
tive Engine, their Design, Construction and Erec- 
tion, with а short catechism. 26 illustrations, Zhe, 

ACETYLENE GAS, HOW TO MAKE AND USE 
IT. A practical handbook on the uses of Acetylene 
Gas, auitable apparatus for its generation, hints on 
fitting up, ete. 34 illustrations, Price, 2h, 

JOINT WIPING. Practical hints on, for beglu- 
nera in plumbing, describing In detall the various 
operations and fully illustrating them from actual 
work, Prion 250, 

WOODWORK. JOINTS. How to make and 
where to use them, / Mortise and tenon jolnts, lap 
joints, dovetaib joints, glue jolnts, senrfing joints, 
tirenlar work, with 137 illustrations. Price, 25c, 

DIAGHAM OF THE CORLISS ENGINE. А 
large engraving giving full particulars. Explanation 
of fügurez 13x19 1n, Price, Дос, 

ELECTRICAL CIRCUITS AND DIAGRAMS. 
Tilustrated and explained. New and original draw- 
ings comprising Alarms, Annunclators, Automobiles, 
Bells, Dynamos, Gas Lighting, Motors, Storage Bat- 
teries, Street Rallways, Telephone, Telegraph, Wire- 
less Telegraphy. Br Norman Schneider, Sbe. 


HOW TO INSTALL ELECTRIC BELLS, AN- 
NUNCIATOHS AND ALARMS, including Batteries, 
Wires and Wiring, Circuits, Bushes, Bells Burglar 
Alarmas, Fire Alarms, Thermostats, Annunclators, 
and the Location and Remedying of Troubles, By 
Norman Schneider, Price, 25e, 


MISCELLANEOUS 


ELEMENTARY FORGE PRACTICE. Bry John 
Lord Bacon, Instructor in Forge Work, Lewls In- 


stitute, Chicago. 262 pages. Cloth; Price, $1.69. 
Contents; General description of forge and tools; 


calculation of stock for bent shapes: up- 
setting, drawing out and bending; ^ slmple forged 
work; chlenlation of stock and making of general 
forging; steam hammer work; duplicate work; man- 
ufacture of irom and steel: tool-steel work: tool 
forging and tempering; milsecllancous work; tables. 


welding, 


LOCOMOTIVE OPEHATION., Br б. A. Hen- 
derson. 36 pages; dibustrationgs, Cloth — Price, 
$12.50. The object of this work is to give n com- 


plete and systematic discussion of the theory and 
practice of locomotive operation with the results 
accomplished amd the effect of the action upon the 
varlous parts, as well as the amount of fuel and 
water needed to perform such needed work, rather 
than an exclusive treatise upon the mere manipula- 
tlon of the machine. The order of contents is: 
Inertla, steam action, resistance, slipping, braking, 
steam capacity, hauling capacity, water consump- 
tlon, fuel consumption, 

TEXT BOOK ON ROOFS. Пу Mansfield Merri- 
man. Part L Sixth edition rewritten and enlarged. 
426 pages: Ilustrations. Cloth, Price, $2.50, The 
contents include treatises on stresses In roof trusses, 


highway bridge trusses, railroad bridge — truaaes, 
miscellaneous trusses, deflection and internal work, 
historical and critical notes. 

WIRELESS TELEGHĦHAPHY. Бу A. Frederick 
Collings, 600 pages; illustrations, Cloth. Price, 


S$./ Describes the history, theory and practice of 
wireless telezraphy in a way to rouse the enthusl- 
fam of the layman, as well ns the professlonal. <A 
happy regard for details and minor points makes 
the whole a remarkably clear and Interesting ac- 
count of the Science, 

MODERN ELECTRICITY. By Henry and Hora, 
255 pages: 150 illustrations, Cloth Price, $1. 
Thoroughly accurate and eclentifie in its explana- 
tion of X-rays, wireless telegraphy, radium, trans 
mission and distribution, power asatatlons, wiring, 
and written In їйїп English, An essentially prac- 
tical handbook for students, apprentices and elece- 
trical engineers, 

ARITHMETIC SELF TAUGHT, Br Spangen- 
berg. 228 pages, Price, bbe. Undoubtedly the best 
book published for students of arithmetic. Do not 
despair because through neglect you have forgotten 
what vou once knew about this branch of math- 
ematies This new method requires no teacher, 

YOUNG ENGINEER'S GUIDE, New edition re- 
vised and enlarged, 254 pages: Illustrations. Price, 
EL. Covers the entire subject of care, management, 
operation, repairing, engineers license and various 
points of equal importance, and is endorsed by lead- 
ing engineers in all parts of the corcntry. 

How TO RUN ENGINES AND HOILEHS. Hy 
E. Р. Watson: illustrated. Price, $1. Written In 
plain language and well adapted for use as a text= 
book by the engineer ond boller maker, 

MODERN COTTAGE ARCHITECTURE. EB 
M. Б. Adams. Large quarto: 79 pages: illustrated. 
Cloth. Price, £4.50. Contains an introductory es- 
any on cottage bullding and notes on the subjects, 
Illustrated from works of well known architects, 

UNTECNICAL ADDRESS ON TECHNICAL 
&UHJECTS. By James Douglas, 90 pages, Cloth. 
Price, $1. Contents: The characteristics and con- 
ditions of the technical progress of the nineteenth 
century; the development of American mining and 
metallurzy and the equipments of a training school; 
wastes in mining and metallurgy. 
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PATENTED !M UNITED STATES, CANADA, FRANCE, 
BERMANMT AND GREAT BRITAIM, PATENTS PENDING 


V Bolts before a 
after using the 
Hawkeye « 


No. ЖЕ Rogular 

m MP Mme M No. 900 only full 
T ic 

PIPE WRENCH, THREAD GUTTERS, Xhe dias in WEM Акне with 
Wil Remove "Nerersllp'* and "Rowe Сатка Withworth Mio of. thread. if 


Best Wrench This wrench should be іп the tool box of every mechanic. "Wil be mailed on 
m AM тэсир recelpt of $1.00. Better order one today. 

Has More Uses Than | Manufactured by 

Any Wrench Nade Ghe HawHeye Wrench Co., Marshalltown, Ia. 


ELECIRIC 
LIGHT. Outfits 


STANDARD EQUIPMENTS FOR 
Residences, Yachts, Launches, Etc. 


Best Material, Thoroughly Practical, 
Over 130 in our uer catalogue. 
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Address ELE CTRIC LIGHT DEPT., 


Richardson Engineering Co., 
HARTFORD, Conn. 
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If You Like “Pop.” Why Not Send it to a Friend 
FOR ONE YEAR? 


Cannot fail to please any man and Fill in address and mail 
will please him for twelve months with Опе Dollar at cur tik, 


POPULAR MECHANICS, Journal Bui 


Send your Magazine one year, commencing with the month of 


NAME . 
STREERL Q laa : METRE RR RR NOR 


ee R H STATE 
and notify party named above that the subscription has been paid for, and is sent with the compli- 
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Please aniio Popular Mechanics when writing ipina асай 
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s*a . DON'T WAIT ANY LONGER TO  .*. „i 


Buy Marconi Wireless Telegraph Company -Stock 


but send your orders to us Immediately, as we have inside information that there will 
be another advance In the price soon.  Negetintions are pending which will make this 
stock mdvance тару, and we want our customers to get the advantage of our 
knoiled;ge. The Marconi System of Telegrnphy is past the experimental stage. it As à 
great commercini success, All the leading ocean liners mre equipped with this system anil 
the navies of the great World powers hàawveadlopted it. Mareonl Stork will earn tremen- 
Поля dividenda and will prove to be the grentesi prot producer of this century. It is on 
incomparable investment and will eventually ereath exceed as n wealth vlelder the Bell 
Telephone Stock or Edison Electric Stock, both of which brought «enormous profita to 
Biockholdiere The allatment of Marroni W ireless Steck for public subseriptlon wha quickly 
taken, but we secured a block of the sharesat the low price, which we offer to our cus- 
tomers, and unhesitatingly recommend it nea desirable and rafe Investment to the small 
Investor nnd wage eénrner, Subscriptions will be accepted in the order in which thay 
are recelved until the amount we have is disposed of. Send us your order now before 
it in too Inte. We warn you not to miss this opportunity. You бап never get rich on 3 or 
4 per cent, per annum. Insurance Companies, Trust Companies and Savings Banks make 
marvelous profits by investing the funds of their depositors, anf why should you allow them 
fo make hig profits om your money when you сап do as well as they by dealing with us, 
iri you will get a "square deal"? Write us immediatelv for further information ond 
prices. 

We nlso hnve n high grade mining proposition which we can offer in combination with 
Mareenl Wireless Stork. Write us about Jt and send for our brochure entitled "'"Millian- 
fires Made in n Night’! Read it! You will find it more profitable than Frenzied Finance! 
Tt is free for the asking. We deal only in profit yielding scturities and any stock we 


recommend has been fully investigated and approved by ця, Address 
Dept. C THE INTERNATIONAL FINANCE CORPORATION, Ltd., Fiscal Agents 
BROKERS AND DEALERS IN POPULAR INVESTMENTS 546 Endicott Building, St. Paul, Minn 
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Folds in Five 
THE FULTON FOLDING 60-САВТ 


Most Modern, Practical and Convenient Type of 
— Child's Carriage." 


RP SUNSLT made, 
beautifully fin- 
ished, both sitting 
and reclining posi- 
tions, folda up like 
a pocketbook .'. .*. 


The Price is 
Within the 
Reach 


Bold by dealers generally. If not on sale in your city write. Bend dealer's name, WE WILL SEE YOU GET ONE. 
ee 


Fulton Manufacturing Co. 2: N. Elizabeth St., Chicago 


Please mention Popular Mechanics when writing Advertisers. 
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2 Н.Р. AIR COOLED POWER AND PUMPING ENGINE 


SHIPPED READY TO RUN AND RUNS WHEN YOU'RE READY 
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catalogue to" PHILLIPS MOTOR WORKS, бст, 5а 215 Tacoma Chicago 
Where we have no agents we make the most liberal direct buying offer ever made, 


WATER MOTORS 


FELTON MOTOR AND DYNAMO DIRECT CONNECTED. 


The FELTON MOTOR possesses all the advantages 
of the famous PELTON WATER WHEEL. It is essen- 
ПАПУ a high grade machine of the best mechanical con- 
struction, and is guaranteed to develop à maximum 
үш using a minimum Qo Of water. Tests al 


Toell Vuiversity show the remarkable efficiency of 


88 percent. Adapted for running from city mains or 
Independent water supply, and ean be used for any pur- 
pose requiring power. For аташын, dynamos, dairy 


and farm machinery, fans and blowers, printing 
presses, ete, еб. Send for catalogue giving capacity 
and prices of various sizes. 


THE PELTON WATER WHEEL CO, 


143 Main St; SAN FRANCISCO. 
145 Liberty Бї, NEW YORK. 


Pilense mention Popular Mechanics 


Employers everywhere are 
locking for men to hold the more 
responsible, better-paying posi 
tions. During the month of 
June we were in direct communis 
cation with about #00 employers 
needing such men. (Our 
years of experience in training 
thousands of men for better 
positions and increased salaries 
enables us to state positively 
that we can enable YOU te 
pain a better poten and a 
higher salary. ould you like 
to obtain such a position? 
Wate us today and find out 
how you can do go. Be sure 
and state the occupation you 
Wish to rise in. 


INTERNATIUNAL 
CORRESPONDENCE SCHOOLS 
Box 872, SCRANTON, PA. 
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THE MONTGOMERY AEROPLANE 


Details of the California Air Craft Which Is Attracting 
World-Wide Attention, 


By Prof. Dennis J. Kavanagh, 5, J., Chief of Editorial Department, Santa Clara College. 


- т —n: 


The Santa Clara College, near San Jose, Callfornin, or as it 18 
generally spoken of on the const, the Santa Clara Mission, ia an Impor- 
tant institution in the Catholic work. It was founded over ZUM! years ago 
by Jesult missionaries from Spain, who brourht with them some of tne 
material for it« erection. The vine-ecovered roof tiles now covering se*- 
ern] of the bulkdings were brought from )Spaln two centuries ago A 
high stone wall which ia Im ite second centüry Inclosea the college buad- 
Ings, and spacious grounds filled with al) manner of rare anid beautiful 
trees nnd shrubs The chapel contains one of the lirgest and het 
гат тин in this country. The Fathers take grent delight in showing viä- 
itors about the grounds and buildings on those daya when the College 
if open Lo the public. It 49 am Interesting coincidence that the latest 
nnd perhaps the most promising /of twentieth century achievements in 
navigating the alr should find its Inception and execution amid scenes 
Prof, Montgomery, Which are at once во ohlstoric/and to so large an extent old-world,— 

Editor's Note. 
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Machine Ready for Flight.---At the Right Stands Prof. Montgomery, 
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POPULAR MECHANICS. 


Ceremony of Blessing the Air-Ship Before First Trial-«Balloon to Raise it Partly Inflated 


Professor John J. Montgomery of Santa 
Clara College, Cal., claims that he bas made 
one important step towards eventual success 
in aviation. Some of those who saw the ex- 
perimental flights of March 16, 18 and 20, 
and the public exhibition of April 29, go 
much further than the professor and main- 
tain that he bas solved one-half, and by far 
the more dificult half, of the problem that 
has vexed the sclentifie world for many 
years. He has indeed constructed a machine 
which, on four different occasions, ploughed 
the air gloriously and majestically and, what 
is much more important, with perfect safety. 
His machine was, moreover, directed by an 
aeronaut and showed evidence of self-pro- 
peling power. 

To those who know anything of the difi- 
culties involved, this much will appear as 
more than one step; it is a gigantic stride, 
4 rush into the midst of things. Lilienthal 
glided and Chanute glided from elevated 
heights: but the former was killed and the 
latter hos taken prudent precautions not to 
soar too high and to have a sandy tract to 
fall upon in ense of eapsizing or other acci- 
dent. Mr. Montzomery has gone beyond that 
erucial period: his first experiments were 
with models, constructed on the same plan 
and earrying, proportionately, the same 
weight as his larger machines. It was by 
means of these models that he gained the 
confidence of the aeronaut and no little de- 
gree of confidence Is necessary before a man 
entrusts himself to an apparently frail 
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mechanism, 4,000 feet above terra firma. 
When, however, the inventor gaye his dem- 
onstration with models and predicted every 
move and every turn nothing more was nec- 
essary. The reronaut ascended by means of 
a balloon, eut loose and glided downwards 
in perfect safety. 

All that is now wanting for complete suc- 
eess is a power, in the machine itself, to rise 
from the earth. This point has not yet been 
attempted by Mr. Montgomery, for the sim- 
ple renson that to his scientific mind, it 
would seem too much like greed, too much 
like ambitioning all or none and being left 
empty-handed in the end. “Why attempt to 
rise from earth, before we are sure of our- 
selves when in the air?' That was the 
principle with which he began his research. 

This example illustrates perfectly the na- 
ture of Mr. Montgomery's invention. He has 
succeeded in getting п machine which floats 
on the air, with perfect security, because It 
ia possessed of perfect equilibrium. He has 
n dirigible machine and one that has in it- 
self a certain amount of motive-power. Of 
eourgze it eventually drops to the earth and 
the unscientific wonder where the "flying" 
has come in; but when Professor Chanute 
heard that the aeronaut directed his down- 
ward course in safety, avolding house-tops 
nni electric wires and trees ond that he 
landed in a field previously chosen, he wrote 
eongratulations and felicitations to the in- 
ventor aml said that the experiment was 
“the greatest and most daring feat ever 
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attempted in gliding fight.” And Alexander 
Graham Bell is reported as having said pub- 
liely, "The Montgomery machine will cen- 
tralize all future experiments: with it sub- 
Eequent investigations must begin." 

And no wonder. Here are some simple, 
straightforward facts of personal observa- 
tion, Without any wish to exaggerate I al- 
most feel that I have not the power. A 
Plain statement of what was done will be 
enough for my purpose. From an elevated 
tower I saw the aeronaut rise high into the 
air, four thousand feet at least. When at 
that height he eut loose from the balloon 
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did turn, however, and approached the up- 
ward-lookers, approached them by three 
hundred yards, guessing roughly, and then 
darting out at a right angle to the wind, he 
paused, actually came to a standstill, that is, 
as far as onward progress was concerned, 
and to culminate all, he began to ascend. He 
did not succeed in mounting very many 
yards, but if my eyes and those of the hun- 
dreds of on-lookers were in proper condition, 
he did actually aseend. It was a rebound 
of the winged surface from the air, effected 
by certain manipulations. 

So far all was phenomenal; the final dive 


Note the Extreme Lightness of the Wings--The Roof Tiles Seen on the Building in the Corner Came 
from Spain in the 17th Century 


and paused, motionless; it almost seemed, 
above the town of Santa Clara. He then di- 
rected his course against the wind and hov- 
ered over the spot whence he lad ascended. 
It was an apparent struggle, this motion 
against the wind, but it was accomplished. 
When the aeronaut turned around he was 
carried like a meteor In the opposite direc- 
tion amd all who saw him and understood 
not the power of the machine thought that 
there would be no more turning, no more 
sliding, but that eaught In the whirl he 
would be blown Heaven knew where. He 


a 


for the open бей was even more so. The 
aeronaut was easily 1,000 feet above the 
earth when he determined to alight. The 
field selected for this purpose was at an 
angle of 45 degrees from him, while imme- 
dintely below there was a lumber mill with 
countless obstacles around about. It made 
no difference, however; the aeronaut ar- 
ranged matters for a descent and much lke 
а bird of prey, he dove for the feld, gather- 
ing velocity as he went. When within one 
hundred feet of the field he had momentum 
sufficient to drive the machine deep into the 
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earth nnd to break every bone in his body. 
It caused a feeling of horror in all who be- 
held the seene; but the horror was but 
momentary, for by a sudden turn, he was 
again gliding calmly nnd tranquilly on the 
nir and a moment after he alighted as easily 
ns n bird, folded his wings and started back 
to Santa Clara College, whence he had ns- 
cendeil, 

Many who read this account will jump at 
nll sorts of conclusions as to the nature of 
the machine, To prevent empty conjectures 
here is a detailed account. The machine 
weighs just forty-eight pounds; it consists 
of a wooden frame, two sets of wings and a 
peculiarly shaped rudder or tail, It was con- 
atructed by Professor John J. Montgomery 


View Showing Tall or Rudder 


in person and, barring the labor, it cost nof 
more than ten dollars. But there is scienee 
in it and that is what enables the aeronaut 
to soar, to steer, to glide at pleasure., The 
machine could be built in one day; but the 
plan required twenty-five years of thorough 
scientific work. 

Mr. Montgomery is above all things else 
i scientist, He studied physice and mathe- 
mities all through life; he was/a member 
of the Aeronautical Congress and of the Con- 
cress of Electricians at the World's Fair in 
Chicago in 1893; he bhas taught since that 
time at Mt. St. Joseph's / College, amd at 
Santa Clara. Flying has been for him only 
а side-study, a while-nway-the-time occupa- 
tion. He brought to it, however, the clear, 
logical mind which he inherited from his 
futher, the Hon. Zach Montgomery, assistant 
district attorney of the United States under 
Cleveland, пй, bringing such a mind, he 
succeeded where others foiled. 

This is the way he went nbout the prob- 
lem. A youth on his father’s farm in San 
Diego In 1880 he interested himself in all 
manner of science; a passionate lover of 
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hunting, he had ample opportunity to ol- 
serve the flight of birds and he often won- 
dered why It was that ther could fly, whole 
flocks of them welghing at times over a 
thousand ропа, and man coukl not. He 
set himself to study the phenomenon and 
his study was nt once deep and along the 
proper lines. After varied researches [De 
cme to this conclusion: that à bird on wing 
is not the only element to be reckoued with: 
there must be a reciprocal action between 
the bird nnd the air and the idea. of recip- 
rocal action led him to concludes that the 
problem of flight would be best &olved liy 
starting out with the principle that the bird 
und the surrounding alr form n/system. It 
was easy enough tfo approximate the sur- 
fnce-shnpe of n wing: what remained was 
an intimate acquaintance with the netlon 
and re-netion of the othér element in the 
systemi—the air. 

Mr. Montgomery spent many years in the 
study of this problem, principally by menns 
of experiments n liquid movements, nnd 
from his study he drew various and strik- 
ingly novel conclusions. Principal among 
these conclusions were: (1) That à surface 
to aet upon the air and to be acted upon by 
the airsin/such n manner as to sustain n 
human body, must be so formed amd ad- 
justed that it will produce certain rotary 
morements in the nir: (2) that the parts 
of the surface must be co-ordinate, so that 
а change in one part will produce n corre- 
sponding change in other parts, and conse- 
quently act upon the nir so ns to induce 
various modifications of nir movement. 

On these two principles, established long 
since, Mr. Montgomery built hls aeroplane, 
which we have already, in part, described 
and which we may now study in the 
light of the underlying principles. His 
neroplane consists, as may be seen in the 
photographs, of two distinct wing-surfaces, 
so placed ns to form a parabolice surface 
from the front to the renar edge, Then there 
is what we may enll a tail consisting of a 
vertien! and a horizontal plane. The pur- 
pose of all this may be stated thus. The 
wings are divided so as to produce a gen- 
eral rotation in the air, the rear portions 
nre so arranged that they nre free to change 
in position, either automatically, when under 
excessive atmospheric pressure, or devisedly 
when the nseronaut is directing his course, 
There is tlie further mechanical arrangement 
that when on one side the wing is tilted, 
on the other it will take nn opposite posi- 
tion so that in consequence there will be on 
either side an opposite but reciprocal change. 
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The tail which has an influence on the en- 
tire mechanism, consists of n. vertical and 
a horizontal plane surface; the vertical por- 
tion serving to secure side equilibrium and 
to meet antagonistic pressures from above 
and below the surfaces: while the horizontal 
is used to assure fore nnd aft equilibrium 
and us a necessary element for downward 
or upward or horizontal motion. 

These various mechanical devices enable 
the neronaut to descend in circles, to stand 
still momentarily, to check his speed when 
excessive, to turn with or against the wind, 
to take a gradual descending motion and to 
wight with perfect ense, either on a house- 
top or in an open field. And the wonder of 
It all is, that, when he has alighted, he 
can fold his machine and start homeward 


with the wings and frame-work on his 
shoulders. 

Further developments are certainly neces- 
Bary to secure a perfect flying-machine; but 
as already stated, now and now only are 
we justified in talking of developments. We 
have a machine that will navigate the nir 
in safety, that can turn, glide, sonr nnd 
plunge under the proper manipulation, The 
inventor has not been unmindful of these 
possibilities, but he is loth to ambition too 
much at a time, He is perfectly satisfied 
with present results nnd, were bis success 
to end there, he would be satisfied; still he 
has n scheme for self-elevation on which he 
intends to work Inter. If his new idens 
realize shall we not have an invention equal 
to апу in history? 


POWER FOR AIR-SHIPS. 


Great Progress Being Made--Lightest Engine in the World 


By C. Е Duryea, President Duryea Power Co. 


The development of improved motors for 
auto service has done much to encourage ex- 
perimenters in the various methods of aerial 
travel. The one great pressing need at this 


time is a motor, positive in action,—for when 
а mile above the earth a man cannot stop 
to adjust things as he may on a country road 
maximum of 


—and which shall yield a 


he will not only be astonished at the pro- 
gress made, but will realize that we are rap- 
idly approaching the time when an aerial 
motor will be well adapted to its work as 
ure the best nuto powers at present. 

We believe we have now produced ann 
nerinl engine which is the lightest In the 
world, not even excepting the motors used 


Lightest Engine in the World 


power with a minimum of weight. In the 
construction of air craft the great effort is 
to eliminate every ounce of weight possible. 
The writer has for years thoroughly believed 
in the ultimate solution of the nerial navigi- 
tion problem, and to this end has devoted 
much time and experiment to the construc- 
tion of an aerial motor. If one compares 
the motors offered for this work today, with 
the best to be obtained only five years ago, 


hy Santos Dumont. One photograph shows 
па otwo-eylinder motor which weighed as 
photographed less than 100 Ibs, and which 
developed between 15 and 16 hp. at about 
1,000 revolutions per minute. The six-eylin- 
der motor without much tuning up derel- 
oped over 40 hp. and could doubtless have 
been carried up to 45 hip. or beyond, were it 
not for the fact we had already given the 
power required. This motor as shown 
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weighs about 200 Iba. and when instalied 
for flight will not exceed 232 Ibs, These 
motors use cast iron cylinders machined In- 
side and out, with copper water Jacket, 
elamped in position, They were ignited by 
jump spark from a single coll using dry 
cells, The six-cylinder motor has triple 


SixeCylinder Aires Ship Engine 


throw crank with two connecting rods on 
each pin. The bore is 4^4 in.: stroke 5!4 in. 
The crank shafts ure hollow, but all bear. 
ings are large nnd capable of good service. 
No fly wheels are used for in each case pro- 
pellers nre expected to serve this purpose. 
We have built several of these motors but 
in nlmost every instance, thé buyers prefer 
that we do not divulge their identity. 

We are building at present a triple eylin- 
{ег motor for Capt. T. &. Baldwin of the nir- 
ship “Arrow.” This is to develop. steadily 
10 hp. but with a maximum. of 15 hp.; to 
be air-cooled; to throttle within reasonable 
range, and from the weight of the device at 
present, we believe It will not exceed 75 Tha, 
It is a very ensy matter to make light-weight 
tors but to produce regulis with large bear- 
ings and without high speed, is more 
difficult. 


—_—_—O a9 ————— 


DRESSMAKING AT SEA 


Dressmaking/ establishments on all biz 
ocean liters i$ a novel innovation suggested 
hy the editor of the American Shipbullder, 
who believes it would be most popular, The 
towns designed and made in this establish- 
ment could bear the stamp, "Made at Sea,” 


and so avoid the Custom House duty that 
is paid on goods stamped “Made in France," 
or “Made in Germany,” though the designer 
might be Parisian. Dresses could be altered 
or refitted at sea, also, as in the case of an 
ill-fitting gown, delivered too late to be 
changed before departure. 
ee a ,—————— —— 
PAPER FROM PEAT 

In Scotland there nre two firins—the sur- 
vivors of a large number—tmamilacturing 
paper—ehiefly wrapping paper—ifom pent, 
reports United States Consul. Fleming of 
Edinburgh, Scotland. -The industry is still 
in the experimental stage, promising no im- 
portant results, it is said. The drawbacks 
to the economical use of the pent nre the 
expense of ridding it of dirt, à large amount 
of soda in the boiling vats belong: necessary: 
lack of Hber, which Anust be supplied by 
adding other material than the pent; and 
the impossibility of bleaching the pent ра- 
per, only brown paper belng produced, The 
paper $ill not harbor moths, however, and 
this fact max. bring it into use for certain 
purpos*s, 


CAR IN ACCIDENT BALANCED 
100 FEET ABOVE RIVER 


A. remarkable accident on an electric rail- 
way occurred in Cleveland, Ohio, recently. 
A enr, derailed on the viaduct over Rocky 
river, crashed throuch the railing and tilting 
te an anzle of 60 degrees, halaneed and Lung 
suspended 100 feet above the river, The 
car was во evenly balanced that it Was 


Remarkable Trolley Accident 


fenred that the weight of one man, if al- 
lowed to enter to remove Парола wonk 
send it toppling down to the stream, 
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USES 65,000,000 CUBIC FEET OF GAS PER DAY 


Gas Compressors Have Capacity for an Artificial Delivery of 100,000 Cubic 
Feet of Gas per 24 Hours 


In conveying gas from wells to consumers, 
nearly all the energy, or pressure, in the 
gas is absorbed by friction and the heat 
value of the gas is all that is obtained, says 
Air Power. The pressure naturally becomes 
lower and lower as the well's supply and 
the volume in the pipe line diminish. For 
Instance, one well drilled to a depth of 
2,9000 fL and producing 30,000,000 cu. ft. of 


and Pennsylvania and consumes as much as 
65,000,000 eu. ft. of natural каз per day, 
raises the pressure of the gas so delivered 
by means of рая compressors. This iustalla- 
tion comprises eight compressors located in 
three stations and of capacity for an arti- 
ficlal delivery of 100,000,000 cu. ft. of natu- 
ral gas per 24 hours, 

Опе plant, at Hundred, W.N a., comprises 


Gas Cylinders of Compressors, at Hundred, W. Va. 


cas per 24 hours had a rock pressure of 800 
Ib. and rock pressures of 1,100 Ib. are not 
at all unusual, but by the time the gas has 
been delivered through hundreds of miles of 
pipes inerensing in size from 6 In. in diam- 
eter at the well to 20 In. in diameter at the 
point of delivery the pressure will have been 
reduce to about one Ib. 

The United States Steel Corporation, which 
pipes from its own wells in West Virginia 


two compressors, віх boilers and a reservoir 
dammed for holding a supply of condensing 
water. These two compressors have ia 
capacity of 15,000,000 cu. ft. each of free 
gus per 24 hours. The total weight of each 
compressor is 450,000 Ib The gas from the 
two compressors is discharged into four 
pipe lines at п pressure of 30 Ih. per square 
inch, developing a total of 2,000 h. p. in 
both machines. 


Fin 1 
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AMERICAN SCHOONER “ATLANTIC” 
WINS 3,000-MILE OCEAN RACE. 


On May 16 eleven vachts, representing 
three of the most powerful and progressive 
nations of the world, Germany, England and 
America, started from Sandy Hook, New 


York, in the 2,000-mile race across the At- 
Kaiser 


lantic ocean for Willelm's $5,000 


The Winner '*Atlantic.'' 


cup. On May 30, nt 4:40 a. m., just 12 days 
and § hours later, the American yacht “At- 
lantic” crossed the tnish line nt The Lizard, 
England, and was proclaimed the winner, 
Twenty-two hours later the German yacht 
Hamburg” came in, and 23 hours after 
the "Hamburg" came England's pride, the 
big "Valhalln." 

Enthusiasm, but not surprise, marked the 
finish of the “Atlantic,” for though the Ger- 
mans’ hopes of the “Hamburg” were high, 
it was generally conceded that the American 
Atlantic" was a worthy competitor 

The “Atlantic” is the property of Wilsoif 
Marshall and was under command of/Cap- 
inn Charles Barr, who has piloted many of 
the American cup defenders to Vietory, The 
yacht is 135 ft. long, 20 ft,-bhenm, draft 16.5 
ft, spreads 20,000 ft. of canvas, and weighs 
206 tons. The British “Valhalla” was the 
largest yacht entered, being 239 ft. Dbe- 
tween perpendiculars and baving a net tot- 
nage of 647. 

The record was previously held by the 
American boat *"Endymion," which crossed 
in 1900 in 13 days 20 hours and 36 minutes. 
The “Endymion came in fourth in this race. 

Pe ee 


A new German typewriter is snid to print 
&vllableg and short words instead of single 
letters, making it possible to maintain a 
much creater speed. 
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TO PREVENT FLIES ON SCREEN 
DOOR FROM ENTERING. 


In the summer the flies that alight on 
the screen doors and remain there until 
the door is opened, apparently awaiting a 
chance to get In, are a creat nuisance, ‘The 
sketch herewith shows a means of frighten- 
ing the insects away simultaneously with 
the opening of the door, 

To make the device, procure a round pole 
as long as the door is high, an old curtain 
pole will do. Make two angles in the pole 
ко it can be fitted with screws to the casing, 
just as a window shade is fitted on. Tear 
up a lot of rags into strips 7^4 In. Avide and 8 
in, long. Colored rags will not. be so notice- 
able as white. Tack ihese rags by one eni 
all around the roller and for its full length, 
leaving just enough space at the top and 
bottom to attach à heavy cord for rotating 
the roller when opening the door, Wrap 
the top eord around the roller several times, 
so that when the deor is opened it will un- 
wind, rotate the roller and cause the rags to 
Nutter and so frighten the flies. Wind the 
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To Frighten Away Flies. 


bottom cord in the opposite direction to the 
top cord and attach a spring to pull the 
roller back and rewind the upper cord when 
the door cioses.—Contributed by Thiede. 
кылыр ee 

The Michigan Central R. R. tunnel under 
the Detroit river will consist of two parallel 
single-traek bores with a space of 30 or 35 
ft. between them. The tunnel will pass al- 
most straight across under the river, but 
wil curve at each entrance and extend 
along the shore to meet the tracks there in 
their present location. The length wiil be 
two miles, and the cost $7,500,000, Electric 
locomotives will be used for hauling trains. 
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HOW A HYDRAULIC RAM WORKS. 


(Published in response te numerous requests.) 


The invention of the hrdraulic ram is 
credited to Michael de Montzoitier in 1790, 
The inevitable improvements since then ilt- 
clude greater efficiency and the ability to 
pump a different water than that which 
furnishes the power; that is, impure and 
unusable water may be made to pump good 
water. Rams are now made to operate with 
n fall as small as 18 in, and up to 50 Ft. 
Under certain conditions water con be raised 
30 ft. for each foot of fall used, A first- 
class ram requires little attention and ought 
to run an entire season without repairs. 


They will not, of course, Work When eX: 
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sufficient to close the valve B. At the mo- 
ment when the flow through this valve 
ceases, the inertia of the moving column of 
water produces the so-called — ramming 
stroke, which opens the valve at. C, and 
compresses the nir in the) air chamber D 
until the pressure of the air plus the pres- 
sure due to the hend of the water in the 
maiin, is sufficient to overcome the Inertia of 
the moving column of water in the drive- 
pipe. This motion may be likened to the 
ascillations in a U-tube; /At this Instant the 
column of water in the drive-plpe has come 
to a rest, and the air pressure being greater 
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Double-Acting Rams«Pumping Pure Water with Impure Water for Power. 


posed (o freezing conditions, but pipes ean 
be buried and the ram housed ido. operate 
eontinuously. 

The eut shows a view of dhe so-called 
double-acting ram, one which pumps pure 
water by using impure water Tor power. 
Considering it first without regard to the 
douhble-supply feature, sippese, the opening 
at IT to be closed. The valve n£ B belie open, 
the water from the source of supply at more 
or less elevation above the machine flows 
Town the drive-plpe- Anand escapes through 
the opening at Æ until/tbe pressare due to 
the increasing velocity of the water is 


Details of the Ram. 


than the statie head alone, the direction of 
motion of the moving column is reversed 
amd the valve C closed. The water in the 
drive-pipe is then moving backward, апа 
with the closing of C a tendency to a vac- 
uum is produced at the base of the drive- 
pipe; this negative pressure causes the 
valve B to open again, completing the circle 
of operations. At the moment of negative 
pressure the little shifting valve E, admits 
л small quantity of air, and the following 
коке this passes into the air chamber, 
Which would otherwise gradually fill with 
water, the air belng taken up by water. 
— M 

The Mediterranean motor boat race from 
Algiers to Toulon ended disastrously. Seven 
craft were entered and were convoyed by 
i whole fleet of crulsers and destroyers. 
Every motor boat but one sank and the one 
spared was carried abonrüd its convoyer to 
Toulon, which place was decorated with 
triumphal arches to receive the winner. The 
affair turned out rather ridiculously consid- 
ering that the English government lent its 
aid at a cost of $140,000. 
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WILL EXECUTE HIMSELF 


By an Ingenious Electrical Device of His Own Design 


By the time this reaches our renders, 
Frank Barker, now under sentence of 
denth in the penitentiary at Lincoln, Neb., 
wil have performed his own execution. 
The idea originated with Barker, who is 


Detalls of Self-Executing Device 


something of an electrician, and was readily 
accepted by the warden.’ It is quite likely 
the same plan will be adopted elsewhere, 
whenever the condemned has the nerve to 
do his part; for it requires a strong will 
to mount the seaffold and at the proper 
Instant with one's own hand press the but- 
ton which means the end of earthly 
existence. 

Frank Barker was convicted of the mur- 
der of his own brother and his brother's 
wife. His couviction in the lower court 
was confirmed by the State Supreme court 


and nothing but intervention by the gov- 
ernor ean stay the inexorable hand of the 
law, As this clemency is unexpected, the 
condemned man resigned himself to his fate. 
А few days later he sent for the warden 
and made a startling proposition. It was 
nothing less than an offer to execute him- 
Self. As the state law says the execution 
shall be under the supervision of the warid- 
en, but does not state who ghall perform the 
fatal act, there was no reason why the 
proposition should not be considered, When 
asked how he intended to do it, Barker pra- 
duced п sketch from which the accompany- 
ing illustrations are made. 

“You are to attach an ordinary electric 
push button to my thigh, and when you 
give the word I will touch the button my- 
self and so release the trap," said Barker, 

The apparatus is not at all complicated. 
From the push button fastened to one leg, 
where it can be operated by one hand, the 
arms of course being pinianed, two insulated 
Wires extend through the floor of the scaf- 
fold, and lead to a strong magnet fastened 


beneath the stationary floor. This magnet 


works a small catch Which supports one 
end of the trap on which the man stands. 
When all is ready and the button is pushed 
the circuit is closed, the magnet pulls back 
the catch, and the trap door flies down and 
swings up under the floor by means of a 
heavy weight which holds it out of the 
Wily. 

The idea has often been suggested that 
some mechanism be adopted by means of 
which the condemned would become his 
own executioner, Such a departure would 
be most welcome to sheriffs and wardens 
renerally, and while it is hardly to be ex- 
pected that the method described can be ap- 
plicd in many cases, it would seem that 
some other equally effective system could 
be devised, whereby the victim unconscious. 
ly, but certainly accomplishes his own 
tragic end. 

— M —— —— 


The manufacturing center of hand and 
sewing machine needles for continental 
Europe is Aix la Chapelle, Germany, All the 
needles are made by hand labor, China 
usés more needles for hand-sewing than апу 
other country. 
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SMALLEST PRACTICAL AUTOMO- 
BILE EVER BUILT, 


Little Nachine Weighs only 356 Pounds.-- 
Makes a Speed of 27 Miles on 
Good Roads. 


A littl automobile which weighs no more 
than 365 Jb, daily spins over the fine ronds 
at San Jose, Cal., carrying its owner to and 
from his business. The machine is the 
property of Chas. V. Randall of that city, a 
thorough bellever In the light auto for city 
business errands, he declares, and was built 
by himself. 

The illustration shows the auto with two 
girls seated in it, though it is built to carry 
but one person. 

In building the nuto, Mr. Randall says he 
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rough ronds. The gasoline capacity of the 
machine is 3*4 gals., sufficient for running 
195 miles, or a 60-mile run for every gallon 
of gasoline used, 


DID THE CALIFORNIA RAINMAKER 
MAKE GOOD ? 


The prosperity of thousands of California 
fruit growers depends upon the amount of 
rainfall during the winter months. The 
more rain, the bigger erops; a shortage of 
rain means п short crop or none at all. Hence 
it was the great) fruit. interests in and 
around Los Angeles took stich n lively inter- 
est when п man named Hattield appeared 
last fall with a sure eure for drouth. 

His proposition was to produce eighteen 
Inches of rainfall within a designated period, 


The Lightest Automobtiie In Practical Use, 


used the wheels, axles and motor of a 
quadricycle and fitted up the other parts 
according to his own design. Further dé- 
ecription of the various parts is as follows: 
Tread, 36 in, wheelbase 54 іп, tires 26 in. x 
215 in. motor 24 hp.; transmission chain 
through planetary (two speed) change speed 
rear, 8 to 1 on high, 18 to 1 on low, no re- 
verse—mnmple speed and hill-climblng power 
for all practical purposes. The machine is 
geared normally at 18 miles an hour, but has 
mide 27 miles per hour on the San Jose- 
Oakland: road, 

The seat of the vehicle is 26 in. from the 
ground, nnd the footboards on the side make 
a very comfortable rest for the feet, ns well 
as giving added stability when riding over 


and receive the sum of $1,000 for his work. 

The official records show n fall of a fraction 
of an inch in excess of the required amount, 
The price has been paid but the purchasers 
are very much in the dark as to whether 
the rain man réally did anything or mot. 

On a high hill far remote from all other 
buildings, stands Hatfield's tower. The few 
who have been permitted to look through 
the door report mysterious retorts, wires, 
and bottles of chemienls. But this is the 
extent of what anybody knows of the pro- 
cess, The inventor answers all questions 
With a quiet smile and furthermore the rain- 
maker sayeth not. The merchants are still 
еа and asking each other “Did the 
rainmaker make good? 
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ELECTRIC FARM OF THE FUTURE. 


It is not Impossible that the time when 
the farmer shall conduet the whole of his 
operations hy machinery and the application 
of scientific principles will precede the mil- 
lennium. А time when there will be no 
drouth, nor ruinous floods of rain; when 


1930 A. D.? 


the crops shall not fail, but will he forced 
to perfect maturity in less thie tham ге 
quired by the natural process, 

Our illustration depicts something of Долу 
this would be brought about. Alinge forc- 
Ing house run entirely by eleetteltyv, which 
When all the streams and falls sre harnessed 
шат be as cheap as water, is the method 
employed, Old Sol still sheds his luminous 
rays which are utilized to their full em- 
cieney hy glass enclosures: hút he is assisted 
by powerful electric lights 4ind vast systems 
of radiators. Unless whe California rain- 
maker has a better system, storms wil] be 
produced by. fiting mortars nnd shells nnd 
dissipated Wy fhe guine means, on occasion. 
The whole system Avill be under the contro! 
of one or two operators and the farmer ean 
tilt back in his chair, elevate his feet and 
Smoke and wateh the grain grow. We pre- 
dict that an American farmer will be the 
first to have a plant of this kind. 
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[RON LIGHTNING CONDUCTORS, 


Sir Oliver Lodge is reported to have ex- 
pressed his opinion in favor of tron light- 
ning conductors in preference to copper ones, 
The former allow the current to flow more 
gradually nnd to leak more slowly, while 
with copper, especially if it be of large di- 
ameter, п more sudden effect is produced, 
Which may cause side flashes and do dim- 
age. The iron rod may he fused, but only 
after it has done its work, and it ig easily 
renewed, anys Knowledge and -eientitie 
News, London. A lishtning @onduetor should 
be looked upon ns n safety fuse/to be re- 
placed when it has been struck. 

Pt : 

GLASS LINED FREIGHT CARS. 

A new and radical departure In freight 
cars is the new glaze Hned tank cate whieh 
were exhibited for the first time at the M- 
ternational Биват Congress at Washine- 
ton. The exterior resembles a refrigerator 
eur, but mo provision is made for icing, The 
Railway Review says: The only entrance 
to the cares by trap doors in the roof, 
Within are placed four large glase-lined 
steel-tanke&, each of which has a capacity 
of 1,952 gallons. These tanks nre 30 ina. 
In-4liameter and have conical bottoms and 
tops and are set into the floor a short dis- 
tante/ for stability. The tops of the tank 
reach within a short distance of the roof 
ind have n manhole in the eenter. Over 
these manholes there are trap doors, which 
nre shown open in the illustration through 
which the tanks are filled. In the bottom 
of the tank there is a pipe connection, ad- 
mission to which is obtained through au 


— AMERICAN CAH LINES 


CHEAN 


A Glass Lined Car. 

opening in the floor of the ear, which is 
covered by a trap door, for the discharge 
of the contents 

This car is desigaed for the transportation 
of olive oil, acids, and, in faet, anything 
Which is usually transported in bottles, 1t 
is readily seen that that the different tanks 
an be filled with different liquids, 
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POP LIFE SUBSCRIPTIONS $10 


And How the Publishers Can Afford to Do It. 


Popular Mechanies during the balance of 
your life for $10. 

That was the offer we made last month. 

The offer is still open. 

How can we do it 

Its no secret, and our renders nre entitled 
to know. 

First, money 18 worth 6 per cent п vear 
to any publisher. He enn use it so as to 
earn even more than that. But nt 6 per 
cent, the $10 yields 60 cents n venr Indefi- 
nitelr. Hence on our life subscribers we 
receive GO cents or (more) every year, from 
their investment. 

Second, it costs nearly 10 cents a venr to 
send a subseriber notice of his expiration, 
receipt for his remittance, make the several 
entries on our books, bunt out his name in 
the mailing list and change the expiration 
date there, and also correct and classify 
in its proper place, the name in our office 
reference list. All this costs in postage, 
printing and Inbor abont 10 cents. 

Adding the 60 cents which the $10 invest- 
ment pays yearly, to the 10 cents which i& 
saved each year, we have the equivalent of 
ЧО cents a year during the life of the suh- 
seriber. A life subscriber may fairly be 
classed with wholesale sales, and we ean 
afford, and nlmost every other publication 
ean afford, to wholesale a dollar magazine 
nt seventy cents. 

So you see there is nothing so. very phil- 
antrophie about us after all when we offer 
а paid-up subscription for life ta,Topular 
Mechanics оп а cash payment of $10 More- 
over we earnestly hope none of our life sut- 
scriptions will expire before the subscriber 
has attained the century mark, nt least. 

Pop. the balance of your lifé $10. 


Se le ———— 


NEW RACING lIONOCYCLE, 


In this new racing machine the rider gita 
in a chair, whichos held by à frame which 
is held in position by grooved wheels ran- 
ning upon a single rail track on the Inner rim 
of the large pnetnimatie tire, The main wheel 
ie 9 ft. high Avith a flat face of thin steel 
5 in. wide; this to enable its operation over 
sand and soft ronds, It is claimed a speed 
of 60 miles an hour is possible and that the 
machine will climb over stones and other 
obstructions, 
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MOTORCYCLES FOR POLICEMEN. 
Motorcycles are being used for many 


practical purposes in Europe. In Paris and 
seme other large cities motorcycles have 
heen added to the equipment of the police 
department. When а eal] comes in from 
some distance requiring only one. or (wo 


A '' Motor Cop.** 


men, /they are dispatched on the motor- 
eveles which nre capable of high speed on 
the excellent streets amd roads in that coun- 
trv. The illustration is by courtesy of the 
Motor Аке. 

О ажат ———— 


A CHICKEN GUILLOTINE, 


The tinwe-honored axe is to be relieved of 
its historie occupation, aml no longer enn 
the comic nrtist use it with his annual tur- 
key jokes in November, The fowl is to still 


be separated from its head but in a genteel, 
humane manner. The ehicken guillotine, or 
poultry beheader, is the name of this new 
mechanical instrument which is guaranteed 
to do quicker and better work. 
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AUTOMATIC FIRE AND BURGLAR 


TELEPHONE ALARM, 


A recent invention enables the connecting 
of all parts of a house or factory by means 
of electric wires to the publie telephone in 
the building, in such a way that a fire 
wil announce itself. When the office closes 
a weight is connected to the telephone re- 
celyer, which sets the apparatus on guard. 
Wires extend from the large gong to all 
parts of the building, being connected at 
frequent intervals to thermostats. When a 
fire starts in any room the ceiling becomes 
hot, the mercury in the thermostat rises, 
thus closing the circuit, causing the gong to 
sound and lifting the receiver from its fork. 
This calls "central" who hears the gong 
atriking and reports the fact to the fire 
department. By attaching ordinary electric 
burglar alarms to doors and windows а 
burglar alarm service is secured. If a burg. 
lar alarm system is already Installed con- 
nection can easily be made in a few minutes 
by any electrician. It is suggested as an 
excellent means of safeguarding a house 
while the occupants are absent for the suni- 
mer. Our illustration is by courtesy of the 
American Telephone Journal. 

— e 


PERFORATED NIGHT SIGNS. 


The latest destination signs which are 
enrried on street ears are now made of per- 
forated sheet metal, says the Street Railway 


Perforated Sheet Metal Signs 


Journal One electric light is placed behind 
the sign which is a great improvement over 
the glass painted signs which are ensily 
broken and when dirty are indistinct. The 
light shines. brightly through the holes 
spelling out the letters which can be seen a 
long distance. Merchants can easily em- 
ploy the same means for special announce- 
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ments in night advertisements and any me- 
chanic ean readily fill an order for perfora- 
ted slgns on short notice and at trifling ex- 
pense, The sign should serve as the front 
of a box inelosing the light which can be 
connected to nny convenient socket with a 
flexible wire cord. 
o 


COMPRESSED AIR AT ALTITUDES. 


With inerense in altitude the barometrie 
or atmospherie pressure falls from 147 
pounds per square inch at sea-level to about 
10 pounds at 10,000 feet above sea-level. 
Since the density of the air decreases with 
its pressure it is obvious that nt such an 
nltitude the total weight of air handled by 
n given displacement is considerably less 
than at sea-level; and that to fill any voal- 
ume—a rock-drill cylinder, for instance— 
with air compressed to 90 pounds, п greater 
free-air displacement will be necessary than 
would be required at sea-level. The relative 


capacities of a given displacement to do 
work—as in rock drills or pumps—at varying 
the following 


nltitudes are indicated in 


sn 1,000 SGT 
29 45 T “Bah 
28 HT GT B07 
oH BA oo E 
27.70 089 T 
2721 TH TM 
on 76 ESL .125 
25 x3 BH alten 
25.75 ET 


Bp eae 
Twelve glass-head pin factories at Aix la 
Chapelle, Germany, average an annual out- 
put of 1,500,000,000 pins. 
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PNEUMATIC WATER WORKS. 


Inexpensive Compressed Air System Provides АП 


Advantages of City 


Water Works to Any Builder 


Americans use more water than any other 
nation in the world. From earliest child- 
hood they are taught not only to use water 
freely, but actually to waste it. Plenty of 
water has so long been n necessity that no 
one could be induced to accept any other 
belief. In the large cities millions of dol- 


The Hand Pump, 


lars have been spent in securing, improvinz 
and extending the municipal system of water 
works. Every day 398,925,628 galons of 
water are pumped out of Lake Michigan 
iuto the homes of Chicago. Indeed there 
nre few towns of 1,500 inhabitants without 
their water works. 

A pool water supply in a house js quite 
ла essential to comfort and health.as that of 
heat, nnd vastly more go tham the question 
of artificial light. AS people have gone out 
from the elties into the country they have 
installed various private srstems of water 
supply, using gasoline or hot alr engines, 
rains, and windmills to do the pumping. The 
latest method is the » pneumatic, which in 
first cost, is so low, amd In operation so sim- 
ple as to make a description of it interesting. 
And this system may be briefly explained as 
a strong steel tank filled partly with water 
and partly with compressed nir. A pump to 
ret the water into the tank and the usual 
service pipes to conduct the water where it 
is wanted complete the story. 

To go into more detail it should first be 
вічі that the successa of the system de- 
pends more on the tank itself than all else, 
A tank which will hold water alone, at say 


200 lbs, pressure, may leak air at TO lbs. 
for the same reason that a basket which will 
hold а bushel of potatoes will leak sand, or 
i wateh case which is waterproof will be- 
come filled with dust in time; Air is thin- 
ner than water and will pass through a 
smaller opening. Hy the pneumatic system 


a pressure of 40 lbs —which Is more than is 


found in most city &Yystems— will elevate 
water through pipes to a height of 93 ft. or 
throw a stream into the nir to 55 ft.: TO Ibe. 
pressure elevntes iu. pipes to 160 ft, and 
throws a stream to 75 ft. 

The tank ean be placed in n basement, or 
shed and need not be directly over the cis- 
tern or well from whieh the supply is taken. 
no elevated reservoir is required: the tank 
&houll he of л size proportionate to the 
quantity used. Attached to the tank, prefer- 
ably, but located elsewhere if necessary, is 
üu-special pump for forcing the water into 
the tank. For residences and similar re- 
quirements two to four pumpings a month 
are sufficient for all household purposes. The 
compression of the nir in the tank Is se- 
‘red by pumping the water into the tank, 
not by allowing the tank to partly fill with 
water by gravity and then pumping in air. 
The pumping may be done by hand for the 
smaller systems, or by windmill, gas en- 


Gasoline Motor Air Compressor. 


gine, electric motor or hydraulic rams. and 
the tanks have been built from 200 gals. 
capacity for s house up to 5,09) gals. for 
ranehes, For systems using a large amount 
of water, ns for instance a large apartment 
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Stream of ate eo Pe Nigh Thrown by Compressa 
tmilding in Louisville, Ky., which uses as 
high as 6000 gila an hour, the pumping 
obviously must be done by power. Where 
Windmills or electric motors are used a self- 
necting regulator starts and stops the pump 
without any attention. For a medium sipe 
residence 5 to 10 minutes per day pumping 
by hand will suffice and is not specially hard 
work, 

— ee 
WRECKED A TRAIN TO TEST STEEL 
CARS. 

At Pittsburg, Pa. recently, п train of 50 
new steel cars was divided iuto Aliree set- 
Попе, two of which were left standing 50 
yds. apart on the track While the other 
section was drawn away br/un engine for 
a distince of two miles and then run back 
пі a 40-mile rate until the rear of the mov- 
Ing section crashed Into the standing cara. 

No damage was dome, as it was merely the 
means devised by George Westinghouse to 
show 300 delegates to a railway congress 
how the friction draft genr, with which 
the cars and encine were equipped, would 
prevent wrecks of the kind. When the eraüsli 
eame, there дупе a quiver throughout the 
line of cars, then thev settled down on the 
track, all three sections coupling together 
automatically. 


TOURISTS’ AUTOS IN CANADA 


Tourists taking automobiles into Canada 
аге now required to deposit $25 and a bond 
for twice the ninount of the estimated duties 
with the customs’ officials, Formerly a de- 
posit of 35 per cent of the value of thé ma- 
chine was exacted. The tourist ig given n 
receipt amd a permit which is gool for three 
months. When the permit with proof of 
the exportation of the machine is returned 
to the collector the deposit is. refunded. 
Where collectors are satisfied that the ma- 
chine is to be used only-in the locality at 
which it is brought in the deposit may be 
Walved. The tourist cars may not be used 
in Canada for gain or hire. 

— ile ipe o ——— ———— — 
“THE BREAKING WAVES DASHED 
HIGH" IN A SWIMMING TANK 
IN GERMANY 


This is fast becoming an artificial age, In 
Munich, Germany, hundreds of miles from 
the ocean, sea/ water is counterfelted by the 
use of sea salt, and an electrical machine 


Artificial Waves, 


beats the water at Intervals, causing 
à big surf to, roll along the bath. The 
intensity of the waves can be regulated by 
turning the switch controlling the electric 
machine, 
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TUNNELING UNDER PARIS. 


Electric Railway Passes Under the Seine---Elevators Are Required at Stations. 


[Translated for Popular Mechanics from La Nature.] 


The line No. 4 of the Metropolitan Iail- 
way, having a north and south trend, passes 
under the Seine between *he Pont Neuf and 
Pont des Arts, and serves the important 
purpose of extending the Rue de Rennes 
from the place St.-Germaine-des-l'ies to the 
quay of Conti, 

The original route made use of the Rue de 
Louvre, which it follows at right angles to 
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let, then passes below the main branch of 
the Seine above the Pont aw Change, con- 
tinting benenth the flower market, crosses 
under the lesser branch of the Seine above 
the Bridge St. Michel, passes under the Or- 
leans Railroad, finding tte way benenth the 
Boul S5t.Andre-des-Arfg and the Rue Dan- 
ton, which it follows to Boul. St.-Germaine. 
All the eurves are more than 492 ft. radius. 


Fig. 1. Showing Various Tunnel Sections. 


the Seine, coming oft beneath the Institute 
it the Place St.-Germaine-des-Pies. 

Ая ihis.projeet met with opposition from 
the [nstitute two modifications of the route 
were proposed: (1) by the Rue Dante; 
(2) by the Rue Danton. After a long dis- 
cussion the Municipal Council decided in 
favor of the route by way of the Rue Dan- 
ton. 

The line No, 4 begins at the Rue Halles, 
erosses beneath the pussenger line from the 
Vincennes Gate to the Maillot Gate (line No. 
1) traverses diagonally the Place du Chate- 


It will be noticed that this deviation, 
although considerably increasing the length 
of the route, is the only plan by which dani- 
age to the foundations of the Palace of Jus- 
tice and the abutments and piles of the 
bridges Change and St. Michel could be 
avoided. 

At the beginning the incline is 115 in. per 
0.28 ft, which soon becomes 7/25 in. 
continuing at this rate until it reaches the 
Reine, which it traverses 3615 ft. beneath 
the level of the water. After passing the 
small branch of the river, the rate of incline 
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is 6/25 in. per 3.28 ft.; then there are two 
inclines of 144 in. per 3.28 ft. separated by 
an intermediate level at a depth of 5215 ft. 
beneath the street, 

The chief works of construction are (1) 
the tunnels under the railroad tracks; (2) 
the stations; (3) the work of joining the 
tunnels and the stations. 

The first plan was to cross the Seine by 
means of twin tubes, each having a single 
track, which was thought preferable on 
account of its economy. However, the plan 
presented by M. Chagnaud, the well-known 
engineer, was agreed upon. His plan em- 
ploys a single tunnel with a double track 
amd has the advantage of both facilitating 
transportation and being economical, 

The walls are formed by a metal casing 
covered Inside with concrete, over which is 
a layer of Portland cement. The width is 
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Fig. 2. Elevator to Street. 


2414 ft. and the height 17% ft. The lining is 
formed of a series of cast rinzs, 2 ft. long, 
curved to correspond to the arch of the 
tunnel and riveted together. Each ring is 
composed of 13 curved plates, ü small one 
forming a kéy to the arch. The curved 
plates, 118 in. thick and welghing 992 Ib., 
are strengthened by riba 4% in. high which 
extend inwardly. To fill the space and sup- 
port the casing, cement is inserted through 
holes left in the casing, by means of the 
Greathead machine, which rams the cement 
with a pressure of 22 |b. per sq. inch. 

In constructing the subway shields were 
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used, except beneath the Seine where 
calissons were tunk. Under the main branch 
(Fig. 2, No. 3) the tunnel eonforms to the 
description above, but under the lesser 
branch a metal framework is used having 
а spherical covering above and a shield 
below, leaving a space of 5.9 ft. in helght, 
in which the laborers perform thelr peril- 
ous work. The interval occupied, by a 
great number of cross bars and columns 
affords strength and is completely filled with 
econerete, The caissons, hermetically sealed 
at their extremities by means of metal 
panels, are put in communication with 
eich other by an interesting procedure, 
proposed by M. Chagnaud. Three caissons 
with a curve of 1,148 ft. radius are used in 
passing the main branch (Fig. 1, No. 1), 
two straight caissons being employed be- 
neath the lesser branch, The cost of thé 
subway per lineal ft. is estimated at about 
$300. 

The stations nre enaeh constructed of a 
single metal caisson, similar to the subway 
enissong but much larger (Fig. 1, No. 2). 
The covering Is formed of thick plates of 
steel fastened to the framework of the 
caissons- by  erossbeams and the space 
filled with concrete, The sectlon shows a 
semi-cireular arch 40 ft. in width and 
2744 ft. high. The interior of the stations 
is covered with white enamel. Each sta- 
tion has two platforms running the full 
length, 246 ft, and 11%, ft. wide. This al- 
lows n space of 18 ft. for trains. 
of the station per lineal ft. Is about $825. 

At each end of the station is an iron 
well containing elevators, the well at one 
end being used ns an entrance and the 
other as an exit (Fig. 1, No. 1 and Fig. 2). 
The wells are covered by metal plates 
strong enough to bear the traffic of the 
Streets. 

The rails are laid on wooden cross-ties, 
well ballasted. The platforms of the City 
station are 6214 ft. below the street level, 
and those of the St. Michel station are 
50 ft. below the street, thus rendering 
elevators indispensable. 

The subway traverses a wuater-benring 
layer of alternating marl and limestone, 
where it is necessary to use compressed 
"nir by п method long employed in England 
for the tunnels beneath the Thames, 

The estimated cost of constructing this 
3,526 ft. of subway, which will take not 
less than 18 to 20 months, is $2,053,227 
for the substrueture alone; nevertheless, 
to prepare for contingencies, the Municipal 
Council has voted $3,763,500. 


The cost . 
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GREAT THEBES BRIDGE OPENED. 


Has No Draw, but Clears Boats at High Water--Construction Occupied Three 
Years--Lowest Grade Bridge On the Mississippi. 
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Thebes Bridge, 3,817 Feet Long--Ralph Majeska, Engineer. 


The Thebes bridge that has been under 
construction for three years past and which 
eost the company $2,800,000 In money and 
sixteen human lives has been thrown open 
to the heavy freight traffic it is expected to 
carry across the Mississippi between the old 


town of Thebes, Illinois, and a new  Mis- 
souri terminal that has sprung into exis- 


tence with the bridge. 

The bridge, which is of the cantilever 
type, with five spans, is a steel double-track 
structure, and, including the concrete np- 
proach on each side, is 3,817 ft. long. . The 
cantilever or channel span is 671 ft. long 


COLD, PHOSPHORESCENT, LIGHT 
IDEAL FOR THE FUTURE. 


Electrical energy utilized in such manner 
that it will produce light without convert- 
ing it into heat is the prediction of Dr. J. A. 
Fleming, of London, as to what the ideal 
light of the future will be. An exhausted 
glass tube will contain a small body which, 
when acted upon by electrodes placed at 
suitable polnts around the body, willl canse it 
to become brilliantly phosphorescent, pro- 
ducing as nearly as possible only luminous 
rays. The theory is that the luminous rays 
are produced by vibrations of the corpus- 
cles of atoms, while the heat rays are caused 
by vibrations of the atoms of matter as a 
whole, so that if the corpuscles can be 
caused to vibrate without producing vibra- 
tion of the whole atom, we will have, prac- 
tically, cold light. 


and the other spans are each 521 ft. long. 
On the Missouri side the approach coni- 
prises six Go-ft. ond one 100-ft. concrete 
arches, апа on the Illinois side there are 
vedi ft. arches, The spans are 108 ft. high 
in the clear above low water and (5 ft. 
above high water. The bridge is built at a 
grade of one-half of 1 per cent, the lowest 
grade of any bridge across the river. In its 
construction 85,0) eu, ft. of concrete was 
used in the approach spans, and 27,000,000 
lb. of steel were required for the super- 
structure, The weight of the steel strue- 
ture is about 28,000,000 Ib. 


TUNNEL UNDER NORTHUMBER- 
LAND STRAIT PROPOSED. 


Every winter the inhabitants of populous 
Prince Edward island, separated from Nova 
Scotia by Northumberland strait, 715 miles 
wide, are cut off from communication with 
the mainland almost entirely for several 
months, Supplies of all kinds, business, 
social intercourse—all must wait till the ice 
breaks up and the blockade resulting is over, 
The inconvenience is so grent that the sub- 
ject of making a tunnel under the strait 
for the use of trains is belng urged and it is 
probable that the Dominion government 
Will act upon it and forward the undertak- 
ing. Such a tunnel would cost, approxi- 
matelv, $10,000,000, and require six years to 
construct. 

If built it may lead to constructing a 
tuunel connecting England and France. 
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MOVED A HOUSE FROM OHIO TO 
INDIAN TERRITORY. 


Old Homgstead Taken to Pieces, Packed Up 
and Shipped, To Be Re-Erected In 
the Southwest. 


A Cleveland, Ohio, physician who in Muy 
last, moved to Indian Territory, took his 
home with him. The building was п 15- 
room frame structure substantially built, 
ünd stood on one of the prettiest streets in 
Cleveland, The doctor's mother-in-law, 
who is a member of his family, had lived in 
the old place for 35 years And so when 
the change of location was in prospect, the 
occupants decided to take the old home 
along. To move it the Lhuillinz was taken 
entirely to pieces. Every joist, rafter and 
board was loosened with creat care so that 
no part might be injured or marred. The 
lumber as it was removed was carefully 
marked to assist the men who would re- 
erect the old home in the new country. Noth- 
ing but the foundation, lathes, shingles nud 


Packing Up the Old Home, 


old plaster was left. The boards were neat- 
ly stacked, strapped together and the whole 
of the 15-room house londéd on one freight 
enr. In Indian Territory. it will be’ re- 
erected, with no ehange in size or shape, 
The men who took the building apart snid 
that excellent lumber had been used in it 
and that the new. old house would be bet- 
ter than many new houses constructed now- 
nünys. 
—— o — HA 


UNDER WATER 24 HOURS. 


Daniel Натев; n professional diver who 
was making repairs in 15 ft. of water at 
Canton, Mo., was enught and held helpless 
for 24 hours. He was sucked under a larce 
boulder and held so he could not move to 
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help himself. Another diver came 20) miles 
and released him just in time, as his suit 
wis leaking badly and would have filled 
with water in another half hour. 

—— '-— 


RECEIVED 12,000-VOLT SHOCK AND 
WENT FISHING NEXT DAY 


ІВ. C. Shipman, in Electric Journal] 

A remarkable ease of resuscitation was 
accomplished on a man who reeeiyed about 
12,000 volis We were running a load test 
on the transformers of this plant, and the 
hare biga tension wires were led directly 
from the transformers. out of the windows 
amd to plates dipping in the river. The 
voltage was 25,000. nnd the arrangement 
two-phase, all four plates being in the river 
at the same time, In corroborating the fact 
that the man received 12,000 volts, experi- 
ment developed that practically the whole 
resistance of this natural water rheostat 
luy In the eontaet/ resistance between the 
Pate and the water, aml not in the dig- 
tance of the path between the plates, A 
distunce of fnrty feet between plates pro- 
duced no messurably different load than a 
distances of twenty feet, with equal amounts 
of submersion. Hence the whole body of 
water and earth adjacent was practically at 
n midway potential between tle two wires. 
The workman, in direet violation of orders, 
ateppcd upon a brick and concrete plat- 
form immediately over the water where 
the plates were hung and his hend eame in 
contact with one of the wires. In falling he 
broke from the top of his head an are about 
eighteen inches long. His hend was burned 
completely to the bone, ns were also his 
feet, though slightly. By vigorous workins 
he was brought around in three-quarters of 
an hour, and after dressing went Яе: 
the next day. Without doubt he must have 
had a east iron constitution, but it shows 
what is possible in ease of electric shock. 

In the running of this test п great num- 
her of dend fish flonted up to the surface 
from between the rheostat plates ond the 
peculiar fact was noted that many of them 
were distorted, being bent somewhat at 
right angles In the middle of the body. An 
explanation of this condition of the fish was 


sought by the operators, who gathered 
them in, from the assembled electrical 
sharps. All passed it up until our erstwhile 


chief of the transformer division opined 
that it gave n beautiful illustration of the 
quarter-phase current, as the fish were killed 
in a two-phase rheostat. 
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BUILDING A MIGHTY SEA WALL 


California Refuge Harbor for the Fleets of the World-- 
Will Have an Area of 1,200 Acres--Deep Enough 
for the Largest Vessels 
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Building the Largest Breakwater in the World. 


At San Pedro on the coast of California, 
Uncle Sam is building a harbor of refuge for 
the fleets of the world from the storms of 
the Pacifice, The only natural harbors of 
safety the California coast affords, San 
Francisco and San Diego bays, are 600 miles 
npart and vessels nre frequently overtaken 
with few ehnunees of reneliing either. port. 
San Pedro is between these two .points, 
though much nearer San Diego, nnd until 
recently has only been a port. when the 
weather was good. 

The huge breakwater now under construc- 
tion was begun in 1900. and will be second 
to none in the world, According to Gov- 
ernment plans it begins one mile off Point 
Firmin and extends far out seaward. It is 
64 ft. high, 190 ft. wide at the base and 20 
ft wide at the fop./ At low tide it stands 
14 ft. nbove sea level. 

The wall foundation has been constructed 
of very lürge rough rock and the top has a 
superstrueture of smoothed stones laid reg- 
ularly, but without cement mortar. Rock at 
first was brought on scows from Santa 
Catalina islands, 28 miles out at sen. After- 
ward it was obtained at Chatworth Park, 
on the mainland and brought down by rail. 
At this quarry a large force of Men are 


Constantly cmplovel blasting, cutting stone, 
loading the curs, ede About 2.000 tons of 
stone are daily shippael, or 70 large care 
per month. 

Along the line of the sea wall and sim- 
ultaneously with it a trestle carrying a rall- 
гол has crept seaward until it has now 
reached п point I0400 ft. out acl is still 
growing. Cars loaded with  mnterizl sre 
run out over this line and dumped at the 
point required. A powerful pile-driver is the 
advance guar of this improvement, Sent- 
tered along at Intervals nre large cranes, 
Which, with their huge fron arms, lift the 
stones (weighing from eight to twenty tons 
each), and drop them at the proper places, 
For the entire distance of the piling, have 
these ponderous rocks been dumped and 
during the past year 1,000,200 tons of stone 
have been placed on the substructure and 
superstructure of the wall. The two kinds 
of rock used will give the breakwater 
strength to withstand the most tremendous 
waves the old Pacifie enn huri against It. 

The inner harbor also is being Improved. 
It is being dredged to a depth of 25 ft, and 
fis aren стоп у jinerensed. The harbor 
improvements will cost $3,000,000 and will 
include an area of 1,200 acres, 
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ELECTRIC LAMP BURNS STEADILY 
FOR 20,000 HOURS. 


Forgotten and Locked in a Sealed Vault It 
Cannot Be Reached--Remarkable 
Performance, 


There is burning, or was when this was 
written, an ordinary l6-candlepower i- 
enndescent lamp, which has burned contin- 
uously for more than 20,000 hours, and still 
shows bright and even. This remarkable 
performance which is believed to break all 
records, is purely accidental Over 27 
months ago one of the storage vaults in the 
county building In this city was filled with 
papers that cannot be destroyed, but which 
are no longer referred to. When the vault 
was closed and officially sealed п careless 
clerk forgot to turn off the incandescent 
lamp which lights the тло. The entrance 
to this vault Is many feet above the floor, 
and when it was closed the iron stairway 
Which led to it was taken down. mone 
months later light was discovered shining 
through a small crack at the bottom of the 
door, and since then it has been watched 
every day to see if the light still burns. It 
has now burned continuously more than 
20,000) hours. 

The average normal life of a 16-candle- 
power bulb is from 500 to 600 hours, under 
ordinary conditions of being turned on and 
off at frequent intervals. The fact that this 
bulb has not cooled since it was turned on, 
and that its work has been of a uniform, 
stendy nature has largely contributed to its 
life. How much longer it will last no one 
knows, and each day adds new interest to 
this remarkable demonstration, 

———————R— — 


HOW TO MEND WIRE SCREENS 


Trying to mend a small hole. in a wire 
screen hy using short pleces of wire Is one 
way, but it is not nearly as good nor half 
as neat and quick as the method suggested 


Mending a Wire Screen, 
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by T. 8. Cummings, 289 Forsythe, Ave., De- 
troit. Cut out a square piece of wire cloth 
n little larger than the hole to be covered. 
Bend the free ends on each of the four edges 
ns shown in Fig. 2. Place the pateh over 
the hole and holding a smooth piece of iron 
on one side gently bend and tap the free 
ends until they lay flat and tight on the 
back. Your pateh is done and will last 
longer than the rest of the screen, nor will 
the wires catch on garments as people pass 
through a doorway. 


—— M 
SEEING AND SHAKING HANDS BY 
TELEPHONE 


To discern every expression on the face 
of the one you are talking with, to hear 
his volilce and feel the pressure of his 
hand, when separated by hundreds of miles, 


Electric Hand Shake. 


is the ambitions prediction of Freneh scien- 
tists. Under such circumstances the physi- 
clan could safely prescribe for a patient in 
another city. And yet it is only a genera- 
tion or so ago that the telephone, wireless 
telegraph, airships, submarine boats, and 
even the telegraph, seemed every bit as im- 
possible and unreal. 

Some progress has apparently been made 
in secing by telephone, in the work of J. B. 
Fowler, of Portland, Ore., but the French are 
determined to go much further. He has not 
as vet given out any details of his mechan- 
ism. 

The illustration shows the line of opèra- 
tion along which the French are working, 
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CONCRETE CHIMNEY 307 1-2 FEET HIGH. 


Greatest Engineering Feat of the Kind Ever Attempted-- 
Structure Declared Tornado-Proof. 


At Tacoma, Washington, the tallest con- 
crete chimney ever built—the present marvel 
of engineers the world over—rises to a height 
of 307 ft. 6) In. and from its summit floats 
the true colors of a progressive age—the 
stars and stripes, 

This wonderful chimney was built by The 
Contracting-Engineering Company of Ta- 
coma for a smelter to carry away the deadly 
fumes «developed in the reduction of ores 
at such height that the vegetation of the 
locality might not be injured nor the resi- 
denis in the vicinity annoyed. 

The chief dimensions of the chimney are 
as follows: Height, 307 ft. 6 in.: founda- 
tion, 615 ft. deep, 3915 ft. square; inside di- 
ameter of chimney, 18 ft.; largest outside 
diameter, 21 ft. To a height of 90 ft. it is 
built double, the outer shell belng 9 in. thick 
and the inner 4 in. thick, with a 65-in. air 
space between the two shells. The single 
shell ia 7 in. thick and 211 ft. % in. high. 

The chimney was built in 3-ft. sections, 
The foundation is reinforced by networks 
of T-steel 1ljxl!x3-16 in. and the chimney 
part 1s reinforced by vertical T-bars of the 
same dimensions ranging from 16 to 30 ft. 
in length, and encircled by rings of T-steel. 
All the work was done from the inside of 
the chimney, a scaffold being raised as the 
work progressed. Material was holsted by 
means of a cable attached to the drum of the 
engine operating the concrete mixer. After 
the foundation was in, the construction occu- 
pied just 50 working days. The eébimney 
cost $27,000. In its construction 1,225 bbl. 
of eement and 105,000 lb. of 'T-steel were 
usel. 

— M —————— 


ALL NIGHT DINING CAE 


The railrouds are Constantly studying to 
devise new things with which to please 
thelr patrons. The very latest is the all 
night dining ear whieh the Illinols Central 
has put on its midnight trains between Chi- 
cago and St. Louis. If you wake up in the 
night and feel the gnawings of hunger all 
one need do is press the button and forth- 
with be fed. And it does not seem so very 
long ago that the familiar "next stop 10 
minutes for refreshments” echoed through- 
out the land. 


The Tallest Concrete Stack Ever Built. 
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TO VENTILATE A ROOM 


I give below a little scheme which I have 
used with success for ventilating a room, 
especially to get rid of the superheated up- 
per nir in a room. It consists simply in cut- 
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C TOP OF SASH 


For Ventilating a Room. 


ting the upper of the window blind as per 
sketch ond leaving the window about 9 ins. 
open at the top. Lhe wear on the blind is 
not стелі amd it keeps the ceilinz cool all 
night. My room has been from 4 to 6 dezs. 
cooler since I tried It.—Contributed by Gy D., 
Chicago. 
— c — —— 


ENGLISH NAVAL TRAINING SHIP 


A new training ship, ie“ Exmouth," haa 
been added to the British navy. The vessel 
is 300 ft. long with 53. ft. beam, and is 39 
ft. to the upper deck, To immerse the ves- 
sel sufficiently to give her stability a keel 
box 6 ft. deep has been fitted and filled 
with several hundred. tons of concrete, The 
Shipping World sags: 

There are four complete decks. The up- 
per deck is reserved for drill purposes, and 
п special band-stand is arranged nt the 
after part of the forecastle deck. The cap- 
їйїп" quarters are fitted aft. Forward 
there nre the bors’ lavatories, drving-room, 
and band-room. | 

Оп the main deck there is aceommoda- 
tion for the committee, chief officer, cap- 
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New English Training Ship. 


tnin's kitchen, and aft and forward the 
tailors’ and carpenters’ shops. There аге 
over 200 hammocks slung on this deek. 
During the dafethere are sufficient sents 
to accommodate all the bovs for church 
service nnd leetureg; The lower deck ts 
the mess-room; nft there is the gun-room 
for the officers. /The tables in the bors 
mess foll up tothe roof at night, to afford 
space for hammocks, At the extreme for- 
ward end is the bors’ galley, fitted with 
the latest cooking appliances, The orlop 
deck forward is given up for bors" ham- 
mocks, and the after part to six school-rooms 
capable, of seating 300 scholars. Below the 
orlop/deck the space is devoted to store- 
rooms. АЁ the forward part there is the 
electric plant for heating, lighting, and ven- 
tilating the ship. 

fp — — — 


A UNIVERSAL AUTOMOBILE 


An nutomobile designed to travel equally 
well on land, snow or water has been con- 
structed hy Lee R. Clarke, Middle Creek 
Canyon, which is near Bozeman, Montana. 
Mr. Clarke sends photographs of his ma- 
chine which is illustrated herewith. A gnso- 
line engine of suitable power is connected 
by a sprocket chain to the rear axle, which 


To Travel Land and Sea. 


Will drive the running wheels when on a 
roadway, or the paddle wheel when in the 
water. For use on snow four steel runners 
aire attached and the blades of the paddle 
wheel are changed to steel spikes or spurs. 


POPULAR 
DESIGN OF STEEL PASSENGER CARS. 


The full efficiency of steel passenger cars 
wil never be brought out until in design 
they cease to follow the outlines of the old 
wooden ears, This was true of the first steel 
freight cars, also, and when later a decided 
departure from the old construction was 
made, many points of advantage afforded by 
the new material were made use of, Some 
of the best features of steel freight cars 
could be adapted to steel passenger ears with 
advantage, The Railway Age says: 
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727 
AUTO RAILWAY PASSENGER CAR. 


The most novel observation car ever used 
on а steam railroad is now in operation on 
the Sierra Railway of California, and has 
proved a decided success, The cur is used 
on one of the Yosemite branches nml. will 
carry three passengers nnd the operator; it 
affords an unequalled opportunity for en- 
joying the magnificent scenery, and /can be 
run at slow speed where the passengers so 
desire. A gasoline engine of 444 hp. fur- 
Dishes the power, 


Am Observation Auto Car 


“The center sills shoukl. le/ made deep 
enough to serve for the direet attachment of 
the draft gear, and thév-sliuld extend clear 
out to the platform end silk As the silla are 
lowered and with them the body bolster and 
center plate the truck center plate will be 
nearer the top of rail and to accomplish this 
properly a radical change will be required 
in the truck. “There has been so little change 
in passenger truek design for many years, 
and the present practice lias served so well, 
that there. may be some hesitation about 
making any Anaterial modification in it for 
the purpose of adapting it to good design in 
&teel umnderframes, It will be found best in 
the end to make the design for the steel 


underframe as it should be and then adapt 


the truck to it.” 


SUBMARINE MINES TO BE DISCARDED 
FOR SUBMARINE BOATS. 


submarine boats as п means of harbor 
defense are likely to he substituted by this 
government for the submarine mines here- 
tofore used. The war in the Far East lias 
demonstrated that the mines are not wholly 
entisfactory, Russian vessels having been 
blown up hy mines set for their enemies. 
In wide channels the strong current is apt 
to carry the mines from the polut where 
they were laid, and thus they become an 
equal menace to both foes. England's policy 
of discarding the mines for submarine boats 
Is looked upon with approval by naval au- 
thorities in this country. 
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THE FINEST STREET TELEPHONE 
SYSTEM IN THE WORLD 


The finest system of street telephones in 
the world, the most conveniently nnd com- 
fortably arranged and having the most num- 
erous booths, Is fonnd—not in New York, 
nor in London, Paris or SGerlin—but in 
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Telephone Pavilion Closed, 


Stockholm, Sweden. In that city the tele- 
phone has been grafted on the daily life of 
the inhabitants until it has become an in- 
dispensable member. Street telephone pa- 
villons are found at every cabstand, theater, 
restaurant and in every thoroughfare, and 
they open automatically by dropping a coin 
inte a slot. 

The booths are of attractive design and 
architecture. The floor is several inches 
проте the pavement or ground, ns the cose 
may be, во the person using the “plone 
stands out of the damp in the most in- 
clement weather. Each station has a gas 
Jet which is kept lighted at night. A re 
markably large patronage follows ns the 
consequence of this convenient arrangement. 

——— е —_ 


FIRE BOAT AT PORTLAND, OREGON 
The First to Use a Water Tower. 


This new fire boat, one of the finest in the 
country, has gone into service at Portland, 
Oregon, The boat will throw ten 315-10, 
streams, and has also a 6-in. monitor on the 
wheel house, and a d-in. monitor amidships. 


Portland, Ore., Fire Boat 


A water tower Is also located amidships and 
is the first ever installed in o fireboat, The 
Hlustration shows the water tower throw- 
Ing a 214-10, stream from a height of 45 ft. 
abore the water line, The success of this 
feature will doubtless lead to its general 
adoption. 

At the test 150 108, steam was raised from 
cold water in 614 minutes, The boat will 
always carry 150 Ibs. steam, which re- 
quires about one-half ton of coal per 24 
hours, and when in action will Inerense the 
steam pressure to 250 lbs, which is done 
in a few minutes. 
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ELECTRICITY THE IDEAL HEAT 


System of Electric Heating in Andrew Carnegie's New York Residence 


Views of the Electrical Laundry in the New York Residence of Andrew Carnegie 


One of the most perfect and up-to-date In- 
stallations of electrical heating is in use in 
the residence of Andrew Carnegie on Fifth 
avenue, New “ork, says the Bulletin of the 
New York Edison Company. Throughont the 
house the equipment is most complete, tn- 
cluding all the heating contrivances which 
mike for comfort, utility or pleasure, such As 


NEW CHLOROFORM INHALER 


A “one-handed” ehloroform inhaler has 
been devired by Dr Wright of Douglas, 
Ariz It is specially intended for enses 
where a surgeon must work without assist- 
ance or where only Hi slight anesthetic is 
required The Journal 
of the American Medi- 
сат Association says: 
A rubber cork, pierced 
by two metal tubes, [я 
inserted into a wide- 
mouth bottle of about 
two ounces' capacity. 
One of the tubes ex- 
tends just beyond the 
bottom of the cork and 
is connected at its upper end with a rubber 
bulb. The other tube extends to the bottom 


wW handsome plate warmer and other devices. 
Our illustration shows two sectional views 
of the laundry, which is as nearly perfect 
as possible, and also as comfortable to 
work in asa laundry ean be. This electrical 
equipment has been in continuous operation 
for two years and has been found entirely 
practical, 
of the bottle: its outer portion is curved so 
that Its extremity, drawn out to a very fine 
point, looks downward. An ordinary mask 
is attached to the bottle by a spring collar, 
being placed nearer the bottom than is 
shown in the illustration, By intermittent 
compression of the rubber bulb a very fine 
stream of chloroform is projected on the 
mask: the amount can be regulated at will. 
The bulb, hottle and mask are easily taken 
apart and packed into a compact bundle, 
which occupies very little space in an ob- 
stetrical bar. 


The Cunard steamship “Campania” on a 
recent voyage across the Atlantic was In 
communication with both Europe and Amer- 
ien by the Marconi system of wireless every 
йау of the voyage. This is the first time 
this has been accomplished, 
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SHIP REPAIRS AT DURBAN, NATAL arrived at Durban in a sinking condition, her 


The enclosed төт show the At- 
lantic Transport Company's s. s. “Maine” on 
the Durban Floating Dock. 

This is the dock which was bullt in Eng- 
land and towed to this port, a distance of 
8.600 miles, as fully deseribed in Popular 
Mechanics for July, 1904. 


Stern View in Dock 
The “Alaine’ was bound for Manila with 
я саго of 9,000 tons of coal (for the Ameti- 
enn navy), and on the 20th of February, 
1905, in thick weather, she struck/on alnvial 
ghoal, 26 miles west of Durban, Natal. She 


hos 2 and 3 holes being full of water. A 
portion of her cargo was jettisoned and 
Placed in lighters, special pumps being sup- 
plied by the harbor department to keep her 
afloat. On the 23rd of February she wus 
brought into the inner harbor drawing 30 ft. 
and divers were employed to keep her afloat 


by temporarily stopping the leaks. “Pumping 
operations were continued and the cargo 


was discharged at the Ший wharf, On the 
14th of March she was placed on the dock 
and ralsed sufficiently to drain the water out 
of her tanks, amd the next day she was 
fully raised. The damage. to her hull is very 
considerable and it was decided to tem- 
porarily repair her and semd her to Belfast 
to be properly repaired. Dead weight of 
к, в. “Maine wits.8,240 fons; capacity of 
dock, 8,500 tons. 

The s. s. "Maine" was patched up and left 
Durban on April 6tl.—Contributed by D. 
Graham Crofts; Durban, Natal, 8. A, 
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WIRELESS TELEGRAPH AT THE 
NORTH POLE. 


The dangers of Arctic exploration, into 
Which Lieutenant Peary is again about to 
enter with all his old zest, willl this time 
be greatly diminished, it Is hoped, ly means 
Of *wireless telegraphy, When men's minds 
ure strained to the limit by the darkness 
and the extreme cold, à message from the 
World left so far behind them will finsk 
neross untredden tracts of ice and snow 
and rekindle hope and ambition, Wireless 
stations Will be erected at suitable dis- 
tances so the explorers vessel can keep in 
touch with the nearest station on the Lab- 
rador coast and from there with the Wash- 
ington station. If the Pole is discovered 
the news will be telegraphed to Washington 
immediately. 


Steamer Weighing 8,240 Tons Lifted Bodily Out of the Water at Durban, South Africa 
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TRANSPORTATION IN EGYPT 
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The Old and the Mew Methods of Transportation 
as Seen Daily in Cairo, Egypt. 


DOUBLE DECK AUTO- BUS, LONDON 


The Londoners like ta ride on the roof, 
hence thelr street cars and buses are all 
‘Houble-decked." Since the motor-bus has 
come into quite general use there lias been 
a demand for outside seats. The illustra- 
Поп from the Automobile shows one of 
these latest mechanical creattons. |^ The 


London Two-Deck Motor ' Bus. 
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Tal 


vehicle uses gasoline engines of 30 h. p. and 
accommodates 16 passengers inside, 18 on 
top, and 2 beside the driver, The engines 
are cooled by circulating water, and con- 


.SBSüme 114 gal. gasoline per hour when run- 


ning, The supply tank holds 12 zal. of 
gusoline, The machinery is beneath the 
body of the саг, 

_ ызы 
"ARCHIMEDEAN SCREW,” 
THE LATEST AMUSE- 

MENT DEVICE 


THE 


Among the new amusementalerices which 
will be put into use this summer 19 a novel 
adaptation of the Archimedean screw, The 
device consists of a huge spiral, formed of 
a trough having its open side on the inside 
of each eonvolition and rotated on a central 
shaft. Cars earrving/two or three passen- 
gers travel on tracks in the trough bezinning 
at the lower end of the spiral and mounting 
upward дЕ the /ear, impelled by gravity, 
seeks torin to/the bottom of each eonvolu- 
tion in turn. /As the spiral rotates, the cor 
can never reach the bottom of the eonvolu- 


An Ingenious Amusement Device 


tions and so progresses through the whole 
series until it reaches the top, 40 or 50 ft. 
above the ground, where the passengers dis- 
mount on а platform and the car runs down 
an inclined plane back to the starting point. 

Here the passengers mount a circular ear 
formed with a nut threaded on the huge 
vertically disposed screw which supports the 
gpirn] at that end, The operator controls 
this ear so that the sections of the nut grip 
the serew and carry the passengers round 
and round and downward. The ear is raised 
to the top by counter weights, The device 
is the invention of J. J. Carr of Brooklyn, 
Mew York, 
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AMERICAN MOTOR LEAGUE PRO- 
TECTION 


The American Motor Lengue is now send- 
ing to its members a red leather disk, three 
inches in diameter which entitles the owner 
to the assistance of the league in case of 
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malicious damage to the machine or its oc- 
cupants, and also insures prosecution in 
event of theft. The two sides of the disk 
are reproduced in the illustration, 
— e ———————— 


THE HARNESSING OF HEAT 


PART Il.--FUELS 


Practically the only method of produc- 
ing heat which is nt our disposal involves 
the use of fuels, They exist in three dis- 
tinct forms—solids, liquids and gases, but 
the active material which gives them their 
value is the snme in each ease, This m- 
terial is principally carbon. Coal is the 
most common fuel, and contains a varying 
amount of carbon, according to the kind of 
coal and the locality from which it is taken. 
Anthracite or hard coal is almost wholly 
enrbon. Bitumlnous conls contain from 60 
to £0 per cent carbon, a little hydrogen and 
other volatile matter, and from b to 10 per 
cont of ash or incomnbustilile. matter. 

Солі is the remnant of n very luxuriant 
vegetation that flourished ages ago. ‘In 
some bygone nge, when conditions were 
much more favorable, tò the growth of 
pant life than they are now, plants and 
trees grew to an enormous size and in grent 
ablundance. Their fallen remains were 
erushed down iuto the earth, and there 
changed into coal, and preserved for the use 
of future zeneratjiong We Know that this 
іх true from the remains of trees and leaves 
of plants which the miner's pick uncovers 
at the present dar. 

When соп] is burned, the carbon and 
other combustibles present, combine chem- 
ically with the oxygen of the surrounding 
air, the latter being ns necessary for the 
process as is the coal itself, 
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For completeness of combustion, the first 
condition is a sufficient supply of air; the 
next is that the nir nnd the fuel, solid and 
gaseous, shall be thoroughly mixed, and the 
third is that the elements—air and combust- 
ible gases, shall be brought together and 
maintained at a sufflelent]ly high temper- 
ature. The hotter the elements, the greater 
is the facility for good combustion, "The 
ever existing attraction between the cnr- 
bon in the cool and the oxygen in the alr 
represents a certain definite amount of en- 
ergy, or power to do work. There is enough 
energy in one pound of the best anthracite 
coal, if none were wasted, to lift itself from 
the surface of the earth to a height of 2,000 
miles. How little of this supply of energy 
is man able to use, with his imperfect meth- 
ods and applinnees! 

The carbon in coal may unite with the 
oxygen of the air in two proportions, In 
the first, or incomplete combustion, one part 
of carbon, by weight, combines with 1.33 
parts by weight of oxygen, forming n gas 
called carbon/monoxide. This gas is poison- 
ous, colorless, faintly odorous and slightly 
combustible, It is the cause of many of the 
flaming blue streams of fire that hover 
above the conl in à furnace or strenm from 
the throat of n blast furnace. 

In the second, or complete combustion, 
there is formed a heavy, colorless, inodorouas 
gas called carbon dioxide, consisting of one 
part, by weight, of carbon, and 2.67 parts 
by weight, of oxygen. This is the same gus 
which we breathe from our own lungs 
which nre in themselves ч sort of furnace 
where the impurities of the blood are 
burned, 

Not all of the conl is burned, however, in 
any case, for besides the ash nnd clinkers 
which always remain behind, there is äl- 
wares formed a certain amount of smoke. 
Kow smoke consists mainly of finely divided 
particles of carbon mixed with the gases 
formed from combustion. Smoke Is there- 
fore nn indication of imperfect combustion, 
nnd becanse of this, as well na for sani- 
tary reasons, it is to be avoided, Smoke 
may he caused by an insufficient supply of 
air, яо that the carbon does not have n 
chance to all burn; or it may be eaused hy 
n premature cooling of the gnses which 
nrise from burning fuel, so that they are 
no longer hot enough to burn, depositing 
the carbon they contain in the form of soot 
nnd smoke, Soft coal, in which much of the 
carbon is in the form of oily compounds, 
should be heated very slowly, and the 
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resulting gases given every necessary chance 
to burn completely if smoke is to be 
avoided, 

Liquid fuels, such as petroleum, contain 
carbon in chemical combination with hydro- 
pen. It has been demonstrated that one 
pound of oil will evaporate as much water 
as two pounds of coal. The greatest ad- 
vintage, however, in the use of oll as a 
fuel, lies In the great saving of labor which 
Is possible by its use, and the complete coil- 
trol possible, There is no shoveling of coal, 
no ashes to be taken away, no banking of 
fires, The turning of a valve regulates the 
supply or extluguishes the fire altogether. 
The same may be said of gas as a fuel, es- 
pecially if a supply of natural gas be avail- 
able. 

Fuels, therefore, form the first step in the 
harnessing of heat for man's service. De- 
couse of the energy stored up in them they 
generate, when burned, another form of en- 
ergy—nuümelv, heat. But heat as heat will 
not do work for us unless we apply it in 
certain prescribed ways. The next step will 
be to see by what means the energy of 
heat is transmitted into mechanical energy. 

(Continued next month.) 

SURGEON'S OPERATING ROOM 

BASIN 


A frame which can be made at any 
plumber’s shop for conveniently holding the 
porcelain basin used by surgeons іп operi- 


Basin for Operating Room 
tions is described in the Journal of the 
American Medical Association. Dr F. D. 
ivin, of Baltimore, who devised the plan, 
recommends it highly to the profession, Any 
plumber can make one from an examination 
of the Illustration. 
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PNEUMATIC SIGNAL GONGS FOR 
MINE SPEAKING TUBES 


A complete hoisting and communication 
system between shaft, engine-house nnd tip- 
ple is established in those mines where the 
new pneumatic signal gong is attached to 
the speaking tubes. A heavy bronze gong 
8 In. in diameter, giving a loud clear signal, 
and having а stem containing a_striker; a 
brass nir-chamber, ond an extra heavy brass 
speaking tube mouthplece fitted with a 
whistle comprise the outfits that is con- 
nected to the plpe Avith the necessary ft- 
tings, 

When a person at any station wishes to 
signal by means of the gong, he pushes the 


PEAKING TuaE ANE DNE 


plünger of the air-ceylinder into the cylin- 
der, thus making a slight compression of air 
throughout the entire pipe circuit, says 
Compressed Air, and this compression causes 
the strikers throughout the system to rise 
nnd strike the gongs simultaneously, while 
п small amount of alr escaping through the 
Whistles causes them to sound also. As one 
compression, or push on the plunger, 
causes but one stroke of the gong and one 
blast of the whistle, a system of signals, 
consisting of a certain number of strokes 
for each tube may be arranged to suit indi- 
vidual requirements. 

The whistle is fitted in a gate slide In the 
speaking tube mouthplece which is raised 
when persons are talking through the tube 
and falls back in place by gravity when 
they are through talking. 

E o LLL 


Two of the three new scout erulsers, with 
which the United States navy is to be fur- 
nished, are to be equipped with turbine en- 
gines of different type. The other vessel 
will have reciprocating engines. The ves- 
sels nre required to make a maximum speed 
of 24 miles and the maximum price fixed 
by law is $1,800,000. 
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CEMENT POSTS THOROUGHLY TESTED 


Farmer Tells How They May Be Manufactured, What They 
Will Cost, and What His Use of Them 
Proved to Him 


About a venar ngo I received a booklet 
from my lumber denler calling my attention 
to the merits of cement posts and asking 
that I try some and learn if they would 
answer the purpose of the general farmer. 
Perusing the little. book closely, two ques- 
tions occurred to me: First, will these con- 
crete posts withstand the ellmatie action of 
our winter, or will they disintegrate? And 
if they will withstand the above influences, 
will the price (35 ets. ench or 20 ets, by 
the earlond of боб) justify a person in pur- 
chasing them in large quantities? To solve 
the first problem could only be done by pur- 
chasing some and awaiting the results of 
winter. I did ко nnd place! 50 along a 
main rond һу the side of an тилт, 

The noveltv of the departure from the 
material we had all been using all our lives, 
caused many passersby to pause to admire 
the nent looking fence the new posts made, 
but the majority ventured their opinion 
(gratis of course) that when winter came 
the posts would snap off when stock rubbed 
against them. 

Let me sar right here thelr and my fears 
were groundless. They neted as well as any 
of the wooden posts, The next anxious 
question was, can they not be manufaetured 
and purchased more cheaply, as the freight 
from the place where ther were moude lad 
eost me T сів. for each post. [There Avans a 
strong ineentive to make them in our own 
yard where we could get the cement for 30 
etg, per 100 lb. or $1.20 per barrel at the 
factory, which is elose hy: and where sand 
and gravel could be obtained at from 10 eta, 
to 20 and 25 ets. per lond., Hy closely in- 
restigating I lenrned that to make a post 7 
ft. long, 3 in. square at the top nnd 4 in. 
aquare at the bottom, wonukl require 8 Ib, of 
cement, 30 Ih, of sind, 21 ft. of Xo, 11 wire 
ind 10 staples (if vou wish to use them as 
fasteners). 

Some make holes through the posta for na 
many wires ss are needed in the fence hy 
putting a 60-pennv spike thronzh the post 
while 4he cement is soft, and withdrawing 
the spike before the coment sets too hard. 
Of course, a mold must be made for the 
size of post wanted, If a person has about 
15 molds, two men ean make 200 posts per 


day. There are various methods of making 
the posts, some use pieces of steel the shape 
of the section of п mowlng-machine knife, 
about five of them, to stendy or stiffen tlie 
wire. The method is to make a hole in the 
ection nt the point and use the two rivet 
holes, These sections cam be/ purchased at 
about $2.00 per 1,000 and the staples that 
nre in this shape ean be purchased of barbed] 
wire staple manufneturers at a little more 
than the price. of common fence staples, 
There are many firms that have frames anil 
fastenings for sale and there nre also a 
number of rms that sell cement manufac- 
turing outfits, 

The writer of this article has learned by 
actunleexperience with cement posts during 
the last 15 months, that: They wlll with- 
stand the action of our winter as well na 
пу other kind of posts; that cattle will not 
break them, ther being protected by the 
wire fence they hold: that any farmer, 
located where material is as cheap пя it is 
in this vicinity, can make his own posta for 
10 ets. each, not counting his time at 40 cts. 
per hour: that the wire running through the 
posts is a positive protection for stock while 
they are near the fence during electrical 
storms, 

In January 1 wrote a short article in Pop- 
шаг Mechanics for the purpose of calling 
the attention of my fellow farmers to the 
difference between the east of construction 
of cement posts and the price the dealers 
ore selling them at. n less than three 
weeks I began to receive letters of inquiry 
from farmers in ebraska, Sew York, Wis- 
consin, California, North (Carolina. Arkansas, 
South Cnrolinn, Indiana aml Ilinois, and I 
nm still receiving them, It is for this ren- 
апп that I enrnestiy desire that Popular 
Mechanics will publish al! the information 
it has secess to, and sive the farmers oll 
the details of à осі that Interests some 
six or seven millions of people, 

The writer verily believes, from the year's 
experience he has had, that in five veurs 
these posts will be used by the millions. 
These, with a strong woven wire fence, sav 
40 in., with one top barbed wire will be the 
coming fence.—Contributed by T. A. Pottin- 
ger, Peru, lll. 
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SHOP NOTES 


HOW TO REPAIR A BROKEN DRILL 


Procure a block of wood n little thicker 
than the length of the shank of the drill 
and bore a hole of the same size as the 
shank nearly through it. Bore throuch the 
rest of the way with o bit the size of the 


drill. Insert the drill in the hole as shown 
ee —— 
=== "К === 
Е = FE I ——Á 
CLAY J-DRILL 
2 


Repairing the Drill 


in the illustration and press clay or putty 
around it in the small hole from the under- 
side. Run babbit in the chamber made in 
the block, allow it to cool, and then burst 
the block apart and the repaired drill is 
ready for use, It will bear much longer 
service than may be imagined and the ré- 
pair Will be found useful when the supply 
of drills fails unexpected|y.Contributed by 
Eli Tolliver, Louisville, Ill. 
es a as 


THE STEAM BLAST AS A PROTEC- 
TION FOR THE BRIDGE WALL? 


A steam blast introduced under:^n grate 
would do more harm than good, says n cor- 
respondent of Power, and where it is desir- 
able to Increase the draft, a blower set is 
the proper innovation. 

The illustration shows the probable effect, 
if a steam pipe were placed below the grate 


as in Fig. 1. The shaded portion represents 
clinkers adhering to the bridge wall In 
dislodging the clinkers, the steam would 
take with it a small part of the wall until 


an effect as in Fig. 2 would gradually 


result. 


HOW TOMAKE AN AIR-HAMMER 


An alr-hammer, such as shown in the il- 
lustration, will be found handy for straight- 
ening round and flat iron at the strap pile 
and may be home-made, says the American 
Blacksmith, | 

The anvil of the hammer if a cast iron 
block and the hammer is made of an &in. 


Alr-Hammer for Straightening Scrap Iron. 


railroad air brake cylinder. In the one 
shown, an old mortising machine was used 
for the frame, but it could be made of old 
channel irons, or a wooden post could be 
used. A foot treadle connected to the valve 
on the top of the cylinder by a rod operates 
the hammer and both hands of the operator 
the rods to be 


are left free to handle 
straightened, All round stuff up to 11!4j-in. 


diameter may be straighiened by this de- 
vice, Of course the machine is usable only 
in shops having compressed air. 
— p 
Contributions to this department nre in- 
vited. Have you a practical Ideqg for us? 
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FIXTURE FOR A DRILL PRESS 


A simple, cheap and efficient fixture for 
a drill press is shown in the accompanying 
illustrations, It consists of a casting, А, 
with a flange, BB, a lug, D, to fit the center 
hole of the drill press table and a stud, C, 
the same size as the lathe spindle nose. 


Sipe View TOP View 


Fixture for the Drill Press. 


In using, the fixture is placed on the drill 
press table with the boss, D, in the central 
hole. The fixture is then securely fastened 
by means of the washer and nut, F, on the 
rod, E. An universal or gBeroll ehuck from 
а lathe is then screwed on the stud, C. 
This chuck is supported by the flange, BB. 

The iden may not be new but it is a good 
one, By the use of the fixture much work 
ean be done on the drill press by a cheap 
man that would ordinarily require a good 
man on the more expensive lathe.—Contrib- 
uted by E. M. Davids, 958 Grand View St, 
Los Angeles, Cal. | 


— or ——— 


HOW TO BRAZE A BROKEN GLAND 


A gland which suffered injuries. that 
broke off about two-fifths of the flange and 
took out one of the three stud holes in the 
gland, was repaired by a correspondent of 
the Engineers Review in the following 
manner: 

A piece of !&.in. sheet iron, the size of 
the gland and having n hole for the rod 
to fit, was cut out as in Fig. I. In both 
flange and sheet-|lron piece five small holes, 
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lesa than М in. were drilled to correspond, 
and the plate was riveted to the gland, A 
charcoal fire was then built in the forge, 
and the gland, flange downward, slowly 
heated till red hot, when borax was poured 
over the fracture until sufficient to flow into 
all the crevices. Bits of brass were then 
placed along the line of fracture, enough 
to fill all space between the plate and the 
gland, Fig. 2, and in the crack in the flange, 
also, The part was then heated untill the 
brass flowed freely into the joint when it 
was removed from the fire and allowed to 
cool, The stud holes were then bored and 
the piece dressed off. This repair was made 
in 1882 and two years ago was still in good 
order. 
— F 0— 


COLORING CONCRETE 


J. P. Sherer read he- 
Tore the convention of the Nationa! Association of 
Cement Users, ] 


All coloring compounds containing acids or 
creases (Ineluding lamp blacks and gra- 
pliites), are detrimental to concrete. For 
this purpose ground colored natural stone 
and mineral iron oxide are most desirable, 
in that they do not weaken or damage the 
setting qualities of the stone, but add mi- 
terlally to the strength of the finished pro- 
duet. 

It is more satisfactory and cheaper to color 
the entire block than to use the facing plan. 
The color of the mixture wet must be many 
shades darker than the shade it is desired to 
obtain. For a strong deep cherry red from 
live to seven pounds of pure mineral oxide 
per cubic foot of concrete should be used. 

——— ——————— 


TEPMPERING STOUT SPRINGS 


[Exeerpts from paper by 


The follwing method may be used on 
springs for almost any purpose with excel- 
lent results: 

Smear the spring with oil or tallow and 
hold it over a clear fire, or іп a hollow fire, 
or place in a large iron pipe and put in the 
midst of the fuel of an open fire, Heat the 
spring until the grease burns off with a 
blaze. Probably the ends of the spring will 
heut first and the grease begin to burn there. 
If so, remove from the fire the moment this 
happens and immerse in oil but do not 
quench entirely. Remove from oil and re- 
heat, and if the ends again heat first, im- 
merse In oil again. Repeat this operation 
until the oll burns uniformly on all parts 
of the spring. Cool by whirling around in 
the air. 
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INSPECT THE SHAFTING AND 
SAVE POWER 


shafting which is out of alignment, belts 
Which are too tight and bearings which 
are improperly fitted or insecurely sup- 
ported are all excellent means of wasting 
power, says the Practical Engineer. Regu- 
lar inspections of couplings and shaftings 
Will pay for themselves in the power 
saved and the reduced expense in generat- 
ing power. Pulleys placed too far from 
the shaft hangers spring the shaft, thus 
wasting power and perhaps heating the 
journals. Small pulleys waste power also, 
as they necessitate straining the belt too 
tightly. 

— cc 


AUTOMATIC DEVICE FOR TURNING 
OUT ELECTRIC LIGHTS 


Merchants wil find convenient a device 
Which will automatically turn out the elec- 
tric lights in their show windows some 
hours after they have left their places of 
sites. 

such a device is shown in the sketch and 
may be rigged up accordingly, An alarm 
clock and a knife switch are the essential 
parts required. A in the diagram isea 
string having one end tied around the switch 
and the other end tied to the alarm wind- 
ing key on the clock which has’ the bell 
removed. When the alarm rings, the string 
winds up, thus pulling out the switch and 


To Winela 


merchant 


the circuit. If a 
lenves his store at eight o'clock and wishes 
the lights turned off at twelve, he just sets 
the alarm for twelve o'eloek and winds it 


s0 breaking 


up, closes the knife switch and may go 
home assured that exactly on the hour the 
lights will be turned off.—Contributed by G. 
Russell Noble, South Haven Mich. 


TaT 


METHOD OF DRILLING HOLES IN 
GLASS PLATES 


The apparatus shown in the illustration is 
used for drilling holes in glass plates such 
us are used in static machines. The frame 
Is very ensily made and the sketch explains 
its eonstruetion. 

Procure a copper or brass tube the size 
of the hole it is desired to drill in the glass, 


Drilling Holes in Glass Plates 


und bore holes in the crosspieces, A nnd В, 
just large enough for the metal tube to pass 
through and have room to turn freely. If 
these holes are too large, the hole drilled 
in the glass will not be round, nor of the 
size desired: if tog small, the tube will not 
turn freely. 

Make n bow, such as à boy uses for shoot- 
ing arrows, Pass the tube through the hole 
in the upper crosspiece of the frame and 
make one turn around the tube with the 
string of the bow, as at €. Then pass the 
tube on through the hole in the other Cross- 
piece. Fasten n weight on the top of the 
tube as at D, and the apparatus is ready 
for use, 

Fasten the frame on a perfectly flat table, 
put the glass plate under the framework 
and fasten it down with nnils driven 
through corks. Put a small quantity of 
emery dust moistened well with turpentine 
into the tube and, grasping the bow, saw 
hack and forth, so causing the tube to re- 
volve alternately toward the right and left. 
In a short time a clean round hole in the 
glass plate will result.—Contrlbuted by W. 
J. Slattery, Emsworth, Pa. 
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CEMENT FOR SLICKING LEATHER 
FILLET ON BRASS PATTERNS 


Е 


Melt together 2 parts rosin and 8 parts 
pure beeswax, let cool, cut into strips, and 
пру with а slicking tool of the proper 
radius. The best tool for the purpose Is 
made by setting a plece of wire into a steel 
hall and heating over a Bunsen burner. In 
applying, warm the pattern slichtly so the 
cement will flow between the lenther and 
brass, When cold any excess cement may 
be removed with a piece of waste soaked 
in spirits of turpentine. 


oo n — 


MOTORCYCLE FOR SHOP POWER 


In one of your “shop notes" in the May 
number I notice the article of using a motor: 
eyele for shop labor by placing it on a 
stand and connecting the drive wheel to a 
‘shaft. I do not wish to criticise this article, 
as I think it very good, but merely offer a 
suggestion and enclose a drawing. It is n 
well known fact that a zgzas-enzine heats up 
тегү rapilily to its own destruction unless 
cooled either by water or air cooling fins 
on the evlinder. For motoreyele use, the 
air-cooled is generally adopted because its 
rapid passage through the air causes the air 
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DEVICE FOR TESTING VACUUM 
GAUGES 


The illustration shows a device designed 
by a correspondent of Power for testing 
racuum gauges. It consists of a piece of 4- 
in. pipe, capped at each end and tapped for 
five Xj-In. nipples as follows: No, 1, live 
steam inlet; No, 2, for the condensed. drip: 
No. 3, high pressure gauge connection from 
which the high pressures miy be tested: 


Nos. 4 and 5, connections to the two vacuum 
gnuges, one of which is a standard. In 
operation, steam is admitted through the live 
steam inlet illl the high-pressure gauge reg- 
isters 100 Tbs. pressure, when the steam Is 
turned off and coll water npplied to the 
outside of / the pipe. This condenses the 


Steam aml forms various amounts of 
vieuum. The trance under test ean be eom- 


pared with the standard gauge, and correc- 
Hons noted. 


I NoD LP 


to circulate freely aroumd and through the 
fins, cooling the ecvlinder perfectly. Now, if 
the ваше machine is installed in a building 
on a stand where there is little or no mov- 
ing air, Mis clearly seen that the evlinder 
can not be cooled unless some device is 
used to produce an air current, such as п 
fan, ns shown by my drawing. If this plan 
is used also; I sec no reason why the use of a 
motorevele for shop work should not be a 
success.—Contributed by Prentice P. Avery, 
Ridgewood, №. J. 


Genes ben 


MAKING BLUEPRINTS FROM PEN- 


CILED DRAWINGS 


Blueprints can be made from pencil draw- 
ings by using rapid blueprint paper, a pencil 
tracing and good sunlight, an exposure of 
one minute only being necessary, says a cor- 
respondent of the American Machinist, who 
recommends the method highly as simple 
and wholly efficient. The 2-H. grade of 
pencils is stated as the best for the purpose, 


POPULAR MECHANICS. 


HOW TO BLUE GUN BARRELS 


The gun barrel should first be cleaned free 
from grease, oil or varnish. Dissolve 444 
oz. hyoósulphnite of soda in 1 qt. water and 
шаке‘ another solution by dissolving X oz. 
acetate of lead in 1 qt. water. Mix the two 
solutions and heat to the boiling point in m 
poreeliin dish or stone pot. Warm the 
cleaned gun barrel and, using a plece of 
sponge Пей to a stick, smear it with the hot 
solution, When the color has developed, 
wash the zun barrel, wipe it dry, and finish 
with boiled linseed oil. 


— ille diim————————— 


HOW TO KEEP SMALL DRILLS 
FROM BREAKING EASILY 


Small drills will not break so easily, says 
a correspondent of Machinery, if at the sec- 
tion indicated in the illustration they are 
drawn to a straw color. This treatment re- 


Straw Cobor 


To Keep Small Drills From Breaking 


duces the brittleness of the drill at that 
point ani] makes it less Table to snap: off in 
the hands of the men and boys, who are 
not always so particular about handling 
tools, 


—— mM 


TO MAKE DASH-POTS NOISELESS 


Engineers troubled with molsy, dash-pots 
may profit by a kink practiced by a corre- 
spondent of Power, who says the dash-pots 
on an engine he wis operating always 
slammed when brought home. 

To prevent this he put я valve on the end 
of ench of the pipes which are about 2 ft. 
long. He now leaves the rezgniating valves 
on the dauüsh-pot& open, and regulates by 
means of ihe valves in the pipes. The 
plungers are broüght home йв quickly as 
before and there is more air to act ns а 
cushion and prevent the sound. 

The same writer says that when an engine 
that is equipped with — dash-pots of the 
leather-paeked type is running and a dash- 
pot gets to bucking and water will not help 
it, it ean be temporarily repaired by put- 
ting a check valve on the end of the pipe; 
this can be done without shutting down. 
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A HANDY WIRE-SPLICING TOOL 


The illustration shows a wire splicing 
too] which will be found useful. The de- 


Three-Wire Splice 


vice Ig used in making n three-wire connec- 
tlon—Contributed by W. H. Cunard, Ever- 
ett, Pa. 


—  —ÁR ——— -—— 
JIG FOR BORING WRIST-PIN HOLE 
IN GASOLINE PISTON 


The parts of this jig or fixture are as fol- 
lows: B is a boss threaded to ñt the lathe 
nose: DD are cast on to the ends of X; CC 
are clamps secured by bolts EE, 

In using, the fixture is serewed on the 
lathe spindle, when the trunk piston, A, 
may be very easily set in position for bor- 


SIDE VIEW FRONT VIEW. 
ing the wrist-pin hole. Many sizes of pis- 
tons may be machined by the use of one cf 
these jigs, and when well made, they pro- 
duce very accurate work.—Contributed by 
E. M. Davids, Los Angeles, Cal. 
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USEFUL ARTICLES MADE OF 
WROUGHT-IRON PIPE 


Pipe and fittings can often be used to 
advantage by the tradesman in constructing 


articles needed about 
his work which must 
be both light — und 


strong, says the Metal 
Worker. Nearly every 
workman enn construct 
these various articles 
according to his indi- 
vidual requirements 
and perhaps improve 
upon them. Those 
shown here are in the 
nature of sucrestions 
of the adaptability of 
the material. 

A short ladder made 
of "4.in. iron pipe, con- 
nected by T's, elbows 
ind unions is shown in 
Fig. 1. The ladder is so constructed that it 
сип readily be taken through small places, 
as to Inspect tanks in attics, or conveying 
In a vehicle, such as an open bugey, the 
unions being placed in the middle. It has 


mr ual 


hooks on the top so that it may he hooked 
over the side of a tank. 

The railing shown in Fig. 2 ts made of 
li4-in. pipe. Special railing fittings nre used 
in screwing up the vertical. posts with 


threads nnd. the side rods are connected by 
rivets. A post is held to the floor by one- 
half of a flange union and an ornamental cap 
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surmounts the top of each post. The railing 
is both substantial and neat and may be 
changed nnd adapted to almost any require- 
ment. : 

Five pieces of !ó-in. pipe, two elbows and 
a T were used to make the horse for a 
drafting table shown nt Fig. 3. The device 
is aight and adjustment is made by moving 
the middle leg backward or forward. It 
may be taken apart and set up at another 
point, if desired at any time. 


HOW TO TELL STEEL PIPE FROM 
IRON PIPE 


It is so often 4ffieult for users of pipe 
to distinguish iron pipe from steel that a 
few hints on the subject may be found 
helpfui. The scale on steel pipe is very 
light and has the appetirance of small blis- 
ters or bubbles: the surface underneath be- 
ing smooth and rather white; on iron pipe 
the scale is heavy and rough. Steel pipe sel- 
dom breaks «when flattened, but when it 
does break the grain is very tine: whereas 
the fiber of iron is long and when the pipe 
breaks, as It readily does in the flattening 
test, ihe fracture is rough. Steel pipe is 
soft and touch, says Domestic Engineering, 
nnd when it is threaded, the threads do not 
break, but tear off. It requires very sharp 
dies to eut the thrends on steel pipe suc- 
cessfully, and a blunt die which might be 
used with satisfactory results on iron pipe, 
Will tenar the threads on steel pipe, because 
of the softness of the metal. 


nt a ———————— 


DETERIORATION IN GRATES 


The principal eause which contributes to 
the repid burning out of the grate burs in a 
boiler is the action of the furnace heat, 
wileh will in time destroy any set of grates, 
but the want of 2 proper flow of nir through 
the grates will eavse overheating whether it 
oceurs throuch tco little nir-space In the 
grates themselves, or by these spaces be- 
coming obstructed through any cause, thus 
preventing the cooling effect of the air on 
its passage to the fire Another reason is 
found in the impurities of the coal, and es- 
pecially in the chemical combinations of 
sulphur and iron, which Impurities are found 
in more or less quantity in all coals. The 
Practical Engineer says any conl which 
forms nn ensily fused clinker will in]urious- 
ly affect the grates. 
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HOW TO REMOVE GALVANIZED 
COATING 


The coating should be burned off, and if 
the galvanized parts nre to be welded, the 
heat for welding can be obtained at the same 
time. Heat the pipe or iron to a white heat 
und use only plain, clean sand. After pre- 
paring one end for welding, says a corre- 
spondent of the American Blaeksmith, plug 
the opposite end во as not to burn the 
pipe. 

— ip —— ———— 


HOW TO MAKE A PORTABLE 
SCAFFOLD BRACKET 


A pair of portable seaffold brackets 
which can easily be stored out of the way 
wil be found a great convenience by the 
tradesman who only needs them occasion- 
ally and usually borrows them at such 
times of a carpenter, The 25 shown 


in the sketches takes but a few hours’ 
work to construct and may be readily set 
up on the work, says the Metal Worker. 
To make the bracket use a 2x4 Stick 36 
in. long for the upright, and for the brack- 
et a 2x4 stick 48 in. long. Place the longer 
piece on top of the shorter, ns in Fig. 1, 
nnd spike them together with two 20- 
penny nails, driving the nails in as near 


the outside as possible. Bore a 7&-In. hole 
in the short piece, directly under the top 
piece, as In Fig. 2, and pass an iron hook, 
Fig. 3, through the hole, The hook should 
be made of “j-in. bar iron, 9 in. long and 
drilled for two 9"£-in. bolts. Make the hook 
part 2 in. long and bolt it directly to the 


141 


top bracket, as shown in Fig. 4, allowing 
the hook part to extend about an ineh from 
the back. With 10-penny nails attach 1x6- 
in. diagonal pieces near both ends of the 


bracket, nailing seeurely, and the device is 
then complete, ав. in Fig. 5. 

In fastening the bracket on a bullding, 
eut a hole 1 in. wide and 3 in. high into 
the sheathing close to the stud. The bracket 
сап be unhooked easily from this position. 
Lhe device will be found both cheap and 
light and also п time-suver. 

$$ 000 


KEEP OIL OUT OF BOILERS AND 
FEED WATER HEATERS 


Many boiler experts insist that oll or 
grease inside n boiler-or henting surface is 
far worse than the ordinary seale deposited 
from the water, in cutting off heat from 
the water and overhenting the boiler plate, 

Tests have been made to show this, says 
a writer in Page's Weekly, When the tem- 
perature of the water was made to rise rap- 
idly in a clean boiler, the difference in tem- 
perature between the boiler plate and the 
water did not increase at the same rate, 
showing that the heat passed through the 
water nearly ns fast as received. With a 
very high evaporation of stenm per hour in 
a clean boiler there was littl danger of 
overheating the metal, But covering the 
inner surface of the metal with a thin layer 
of heavy mineral oil and evaporating about 
ав much steam as in the first place, the fire 
side of the boiler plate was 392° hotter than 
the water side, The plate itself must have 
stood a temperature of about 630° F., at 
Which iron and mild steel wenken nnd nre 
easily broken. Any flaw in the plate would 
of course add to the danger. 

Hence for safety and economy, when ex- 
haust steam is mixed with the feed water, 
use feed water heaters in which the steam 
is on one side of the tubes and the water 
to be heated on the other, if possible, 
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DRILLS SHARPENED 
MACHINES 


BY POWER 


Cost of Sharpening (Cireatly Reducede«No Longer 
Necessary to Upset a Half-Foot of Stock. 


The sharpening of drills by machine is 
rapidly superseding the old practice of 
Bharpening by Land, not merely because it 
is easier, but because of the grent economy 
thereby effected. Various methods of sharp- 
ening were formerly in use iu mines, says 
T. H. Proske, in the Mining and Scientific 
Tress, and all were laborious and expensive. 
Usually the cross bit, which took the place 
of the single bit in the modern alr drill from 
the first, wis upset to twice its normal size 
for from 6 to 8 in. at one end in order to 


|j Ba 
| p — 


Type nf drill used In Rocky moustelo mining districte. rops- 


formed bar welded onto octegon bar; shank forged to etal! bushing. 


D 


Туре of dr! merd jm Michigan copper and Iron mines, 
upaet in bolt npaetting machine from octagen bar. 


[К = сине е ышы 


Type of drill sa made with a Power Drill Sharpener, Cross upeit 
from round bar; no forging down of shank, ñs Mw 


[aor Or Rie b te take the fu - ; 
z cil that ee tree the fal) «Ize of har; the most econo: 
hare n long stock to use in redressing the 
bit When this upset portion was worked 
down, the bar was again upset. 

In some Michigan mines a bolt-upsetting 
machine was installed to do this upsetting, 
but the expense was prolibitive of this prac- 
tice becomiuz gencral Then steel-makers 
began to manufacture cross-formed bars of 
steel which were cut into the required 
lengths to be welded in the bars. This prac- 
tice ia general in Rocky. mountain mining 
districts, and while somewhat cheaper, is 
Bill expensive. ; 

Until the advent of power drill sharpen- 
ing machines it is said that no two miles 
- used the same Kind of drill. There was no 
economy im the gauge used. Often the 
starter drill would J 414 in. wide and drop 
11 in. in gauge for ench successive length. 
Out of ihis- chaos the machine method 
brought system. It was determined that for 
114 in. powder, п 1 7-16 in. hole at the böt- 
tom is sufficiently large; that the strength 
of the powder can be Increased more cheaply 


Long crasá 
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than the size of the hole, and that the 
кипе should not vary more than 14 in, Sup- 
posing a fft. hole were to be put down with 
four lengths of drills, the sizes would be 
пе follows: Starter, 1) in. wide; succes- 
sive lengths, 1*5 in., 115 in., and 15% In. wide, 
respectively. 

А 8-10. cross is sufficient where the ma- 
chine is used and the sharpener will forge 
the cross and bit on the end of the bar 
witliont hand labor. One man using such a 
machine сап sharpen from 200 to 200 per 
vent more drilla than he can sharpen һу 
иий, 
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SOME GOOD RECIPES FOR CEMENT 
FOR LEATHER BELTS 


(1) Soften equal parts of good hide glue 
nnd American isinglass, in water for 10 
hours. Then boil it with pure fannin until 
the mass is sticky. Roughen the surface of 
tue belt joints and apply the cement hot. 

(9) Digest 1 kg, of finely shredded gutta 
percha over a water bath with 10 kg. ben- 
zol until thoroughly dissolved, then stir in 
о ke, of linseed oil varnish. 

(3) Dissolve completely 1!'4 kg. finely 
shredded india rubber in 10 kg. of carbon 
bisulphide by heating and while still hot add 
1 ke, shellac nnd 1 kg. turpentine. Heat 
drain until the last two ingredients are dis- 
solved. 

(4) Dissolve ut a moderate heat 1 kg. best 
пе in 11^ ke. of water and thicken to the 
consistence" of syrup, While this mass 18 
het stir in 100 gm. of thick turpentine and 
5 gr. enrbolic acid. Pour the mixture into 
flat tin pans to cool; cut it into pieces and 
dry it in the uiv. To use, make the cement 
liquid with a little vinegar, apply to the 
joint with a brush; place the two ends of 
the joint together and press between two 
iron plates heated to a temperature of 86" F. 

-— ——  — — 


PAINTED PAPER FOR STEEL 


Steel surfaces may be protected with ex- 
cellent results by covering them with 
painted paper. The method employed is to 
lirst elena the steel In the ordinary way and 
then put on a single coat of a very sticky 
aubstunee, upon which рага пей paper is 
next iaid. Any color paint desired may ne 
used for painting over the paper. Holes eut 
in the paper allow the rivet heads to pass 
through nnd the heads are then covered 
with caps of the paper and painted also. 
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HOW TO MAKE A SMALL AIR 
COMPRESSOR 


Anyone possessing, or able to obtain an old 
bicycle pump can, without much difficulty, 
make a small air compressor which will 
pump a bieyele tire or run a toy steam en- 
gine. The next thing necessary is a pulley 
about 8 or 9 in. in diameter and 2 in. thick. 

Mount this pulley on a piece of ti- or 15-in. 
steel rod for a shaft. Bend about 2 in. of 
one end of the shaft at a right angle and 
force the rod through a hole in the center 


Air Compressor Made of a Bicycle Pump. 


of the pulley, hammer it into the wood and 
fasten it with a staple. 

Remove the handle from the bicycle pump, 
heat the end of the piston red to a bright 
zlow and hammer it flat, Drill a hole in 
the flat part large enough for n nail to pass 
through easily ‘To the foot-piece on the 
bottom of the pump solder a hinge and then 
screw the loose part of the hinge to the 
baseboard which is constructed as shown in 
the illustration. 

In putting the compressor together mount 
the shaft of the pulley on pieces of sheet 
brass having holes drilled to make an easy 
fit. These pieces of sheet brass should be 
screwed fast in a hole in one end of a 3 x 4 
in. timber 2 ft. long. Nail the end of the 
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piston rod, through the hole drilled, to the 
pulley and belt whatever means of generat- 
ing power you may have to the nir com- 
pressor which is now complete. А amall 
electric motor will work the apparatus nlee- 
ly for pumping bicycle tires or other work 
of that nature.—Contributed by E. H. Klip- 
stein, East Orange, New Jersey, 

ip ————— — 


CASTING ALUMINUM FOR PATTERN 
WORK 


Casting nluminum- for pattern work is à 
matter that is constantly assuming greater 
importance, says the Mechanical World, and 
there is a demand for general information 
on the subject. itis Important to make the 
mould suited to the casting. For instance, 
a plain bar can bé molded up as lard as 
may be, and if well vented, will come out 
perfect. On the other hand, a thin ring, 
unless Molded up soft enough to allow tlie 
metal te compress it, will be sure to tear 
apart. Hence, wherever the metal is to 
inclose the sand, this must be left as soft 
as possible, to allow for compression during 
the edoling of the casting. Ram the sand 
ag little as possible, use ns dry AS possible, 
vett freely, and you are pretty safe. 
Aluminum is quite brittle at the critical 
temperature, hence the least strain at that 
time injures it. Cores should be soft, and 
coated with graphite. The sand should he 
new, and while no facing is necessary, а 
коой] dusting wilh soapstone can be recom- 
mended, The slicking tool should never he 
used on a mold. 

Melt the aluminum in a plumbago cruci. 
ble, previously rubbed up with graphite. 
When the metal is melted, it should be 
poured at once. Gates should be wide, and 
of a generous area. Big feeder heads are 
not advisable, ns they do not feed, but 
rather draw away the metal from the cast- 
ing. The metal should not be too hot, a 
good claret color is sufficient, when aly- 
served by putting aside the skin with A 
stick. Fluxes nre unnecessary; Occasion- 
ally, however, cryolite may be used to ad- 
vantage. All sodium salts &honld be kept 
away. Zinc can be added, though the 
metal should not be sold as an aluminum 
engting. Up to 15 per cent ean be used 
safely. Tin also should not he added to the 


aluimiuutm. 
— l c- 


Eristles may be stiffened by immersing 
them in cold alum water for a short time. 


For тоге magazines like this click here =>  www.VintageMagazinesOn-DVD.com 


Tid POPULAR MECHANICS. 


HOW TO MAKE AN ELECTRIC ALARM ATTACHMENT 
FOR AN ALARM CLOCK 


Make a baseboard for this device about 
10 in. long by 6 in, wide nt the center, with 
an upright C, extending upward to ahout 
the height of the alarm key of the clock. 


the two bare wires together forming n eir- 
cuit which will set the electric bell ringing. 
The wires will untwist when the alarm is 
again wound up, and the eleetrie bell will 


lain clock 


Mead dare wire 
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On top of the upright fasten a small piece 
of wood to form а T, nnd fasten a similar 


piece on the alarm key, ns at A in the sketch. 


Connect these two pieces A and B with two 
pieces of Xo, 24 bare copper wire and carry 
the wires on to form connections, one going 
through the batteries to one terminal of 
the bell, and the other passing directly to 
the other terminal, 

The apparatus will then be in working 
order. Set the alarm in the usual way. 
When it goes off, the turning key will twist 


ring until 


this operation 
Contributed by W. 
Pa. 


is performed.— 
J. Slattery, Emsworth, 


eS 


CEMENT FOR STEAM PIPES 


Rub as flne as possible, litharge, 2 parts; 
powdered slaked lime, 2 parts; sand, 1 part. 
Mix the mass with n sufficient quantity of 
hot linseed-oll varnish to form a stlff paste. 
Use the cement while fresh and warm— 
Contributed by R. Lindemann, Boulder, Colo. 
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HOW TO FILTER WATER FROM 
GASOLINE 


Fine wire gauze will not remove water, 
but if a chamois skin pocket be carried by a 
gauge on either side nnd placed between the 
gasoline tank and the curburetter, all dirt 
and water will be removed, says the Motor 


- TgASORIBE ^| 
FLOATING 


Fig. 1l. 


Age. The arrangement should be on the 
order of the device shown in Fig, 1, so that 
the water may settle into a separator, and 
be drained off. The separator should, be 
about 4 in. long and 2 in. in dinmeter. 
If this is drained each day no water will 
reach the ecarburetter unless їе chamber 
becomes filled, which could only be ocen- 
sioned by rain entering the fuel tank as the 
zusoline itself of a day's usage would not 
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contain that quantity. The strainer placed 
between the tank and the earburetter Is 
better than one placed at the tank, for the 
renson that in the latter dirt and water 
would be forced through the tank strainers 
by the impaet and weight of the fuel enter- 
lng, while in a strainer placed between the 
tank and the carburetter the fuel i$ strained 
slowly, In fact as slowly as it js used: A 
first-class water separating strainer is shown 
in Fig. 2. At the bottom of the separating 
chamber is a needle valve, (On this valve 
is a metallic float of such a-weight as to 
sink in gasoline aud just feat In water. 
When the chamber is filed Avith gasoline 
the valve is seated, but as soon ns water 
collects the float is lifted, opening the valve 
and letting the water fow out until the gas- 
oline comes tosueh a Aevel that the valve 
seats. The deviee has the gauze and chamois 
strainer, 
— a —_ 


HOW TO PILE RAILROAD TIES 


'The-proper method of piling ra road ties 
ia shown in the accompanying illustration, 
Eaeh pile/contains elther 25 or 50 tles built 
up in alternate courses of two ünd seven. 


The Way to Pile Railroad Ties 
Two ties are first laid on the ground some 
distance apart, then seven others are placed 
йсговя these and so on to the top, where 
the last course is laid to form a watershed. 


| —— a H  — 


HEAT-RESISTING CEMENTS 


1. For cementing joints. Make into а 
thick paste, asbestos powder and liquid sili- 
eate of soda. This cement will withstand 
п тегү high teinperature, 

9 For stoves and ranges. Use fire clay 
nnd a solution of silicate of soda, 

3 The following cement will resist white 


heat: Pulverized clay, 4 parts; plumbago, 
2 parts: iron filings, free from oxide, 2 


parts: peroxide of manganese, 1 part; borax, 
1, part; sen-salt, 44 part; mix with water 
to a thick paste and use immediately. Hent 
gradually till it comes nearly to a white 
heat. This cenent is recommended by the 
Monumental News. 
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HOW TO PAINT CEMENT FLOORS parts by measure with hard drying floor 
| varnish of approved quality." 
"Tri e * thus treate 
In order to rouzhen the surface of the т sem ni озова Ex ' ated the paint 
floor so that the paint will hold on well and will wear well even in engine rooms and 
du | machine shops where oil is apt to be spilled 
over it. 


nien to change any enustic lime contained 
in the cement into harnless sulphate of 
lime, the floor should first be treated with 
а wash. If it is only a few months old, a HEATING TIRES WITH CRUDE OIL 
wish consisting of 12 fluid ounces of vitriol _——_ 

nnd one gallon of water mixed in an earth- The illustration shows an apparatus uséd 
en or glass vessel, allowed to cool, und then for heating locomotive tires with crude oil 
applied with a large fiber brush or a swab as a fuel With this process it takes only 
made of cotton waste, will produce the ide- about six minutes to heat one tire; about 
gired results. two gallons of oll being use. 
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Heating Locomotive Tires With Crude Oil 
After the wash has becom 24 hours ap- The method of using the apparatus is 


Diy a priming of well-settled and well-aged very simple, If a tire is to be heated, the 
raw linseed oil пї let stand for à week, wheel is jacked up for several inches off 
Then apply a coat of good linseed off paint, the ground, then the sheet metal hoods nre 
preferably with à pure lesd and zine base, paced all the way агай] the tire, leaving 
Rub in well пш finish with a hard drying but a small space at the bottom for the 
Acor paint ofthe grile used on ferry boats, burner to be inserted. A piece of lighted 
gays the Painters Alagazine, and ndis: waste is then placed directly in front of 
"[f such floor paint is to be of lead the burner and the oil and mr turned on, 
color or spruce. color, it is best made on a {Пе amount of each being determined by the 
hase of equal parts of lend and zine in oil, operator. 
thinned with equal parts of turpentine and ‘The construction of this device is both 
japan to brushing consistency, tinted to cheap and simple. For the oil tank an old 
suit requirements, and then mixed equal —air-lrum off a locomotive may be used, 
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Detail of Oil Burner for Heating Tires 


The burner is connected to the tank by twa 
hose pipes each about 30 ft. long. (nly 
about 60 to &0 lb. nir pressure is required 
to operate the burner. 

This tire heater is in use in several rail- 


JOINT 


In rooms where there is so much daümp- 
ness and steam that rubber belts are affect- 
ed thereby and come off, canvas belts сап 
be substituted and will be found to work 
very well, says the Praectical Engineer, 

These belts may be mended in the fol- 
lowing manner: I'lace a tiu template, hav- 
ing holes the right distance from the sides 
and ends, on the end of the belt, square. it 
off, mark the holes aud. punch them with a 


ТЕмРЬАТРЕ. Ноо 


Верт Laer 
Making а Canvas Belt Joint 


rom shops about the country and Mas 
proved very satisfactory as a guick and 
cheap method of removing and setting tires. 
Contributed by G. E. Baldwin, €24 D St., 
San Bernardino, Cal. 
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HOW TO MAKE A CANVAS BELT long pin having a tapered point. This pin 


is better than a belt punch, as the punch 
euis away and weakens the belt and the 
hook will pull out. Use a hook with a good, 
and quick point, It is a good iden to keep 
templates for different-sized belts on band. 
The wide ones should have more holes. 

— p 


SUBSTITUTE FOR PURPLE LAKE 


Purple paint is so rarely used that it 
iloes not pav the average painter to buy 
n ean of purple lake when he needs but a 
little, If he wili add just à tonel of ultra- 
marine or eohalt to his carmine and glaze 
ns for carmine, or, add a touch of Prus- 
sinn blue to the ground and glaze with. 
clear carmine, the results will be sntisfac- 
tory.—From Jobn L. Whiting & Son's Book, 
“Whit Else to Do." 

— — de 

The amount of Portland cement used in 
this country doubles about once in four 
years, Last vear it amounted to more than 
20,000,000. Bbls, 
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MADE A VISE OF A DOOR 


When a vise is not handy, and one Is not 
strong enough to hold the work with his 
hands, the following kink may be found 
useful: 

A gardener who was repairing a lot of 
old hose and whose only sultable tool was a 


Utilizing the Door as a Vise 


wrench, could not get the old couplings 
Apart. lle asked me to hold it for him, but 
I could not, Instead, I opened the barn 
door and through the erack between the 
door and the side of the casement on which 
it was hung pushed a piece of hose wp to 
the coupling. Then pushed the door to, and 
while the gardener held it, I unscrewed the 
nut by means of the wrench. There are 
many articles that could be held in this 
manner.-—Contributed by Thiede of Colorado, 
———  — Áüàá p «(A— 


HOME-MADE CROSSHEAD PIN 
OILER 


A very satisfactory crosshead pin oiler 
may be made like the one shown in the il- 
lustration. A correspondent of the National 
Engineer saves he applied such an one to a 
vertical engine several years ago and it is 
Btill doing goml work. 

The device consists of an oil cup, A: a 
piece of l-in, pipe, B; a piece of 44-in. 
pipe, C; and a *95-in; elbow and nipple D. 
The outer end (E) of the pin Is tapped 
with а “-in. pipe thread, and the oil duct 
is drilied as shown at F. 

The cup la statlonary and is fastened to 
the front of the cylinder or engine frame 
by а bracket over the center of the elbow 
D. The shank of the cup is drilled and 
tapped for \-in. pipe, into which is screwed 
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the pipe В, which 
pipe С, 

lo determine the height at which to place 
the cup, place the engine on upper center 
(vertical engine) and place the end of 
shank of cup the length of the engine 
stroke, plus at least 2 in. above the face of 
elbow D. 

To determine the length of the 4-in. pipe, 
place engine on upper center and cub pipe 
long enough to reach within !5-in. of shank 
of cup, when screwed into elbow D. The 
center of the elbow D must ve plumb un- 
der the center of the cup A, thereby allow- 
ing pipe C to travel up and down outside 
of pipe В without touching it at any point. 

Only one ollway should be eut in the top 


telescopes the "^in. 


Home-Made Crosshead Pin Oiler 


erosshead pin brass and it should extend 
lenzthwise to within an eizhth of an inch 
of each end. Always have the oll duct at 
the top of the pin, and always be careful 
not to turn the pin while tightening the nut, 
if there is no means provided for holding 
it in position. 


———o———m :t:~=—=—t 


Castor oil is an excellent preservative for 
leather belts and rats will never touch belts 
treated with it. Apply the oll warm. 


POPULAR 


A POWER TRANSMISSION KINK 


The accompanving diagram is a plan sub- 
mitted by C. J, Case, of Johnsonburg, Pa., 
showing how he succeeded in running a 
machine requiring 40 hp. in the opposite 
direction from the line shaft, without cross- 
ing the belting. The back of the belt runs 
on the driven pulley. The speed maintained 
was 192 r. p. m. The direction in which 
eich pulley revoived Is indicated by arrows, 
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WRITING DETAILS ON BLUEPRINTS 

A solution of To gr. of potassium oxalate 
dissolved in one ounce of water is excellent 
for writing details on blueprints. The fluid 
should be applied with a pen or fine brush, 
and may be thickened with gum, 1f nee- 
essary. It removes the blue ground of the 
drawing very rapidly, but the paper should 
be washed well afterwards or the blue will 
reappear, and the writing become obscured. 
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Running a Machine the Opposite from Line Shaft Without Crossing the Belt 


TO EMPTY GASOLINE FRON 
BARRELS 


The best method is to syphon the gasp- 
line ont with a rubber hose. says n corre- 
spondent of the Engineers’ Review. To 
atart the flow of the zasoline, pass n string 
n few inches longer than the hose through 


the hose by means of a plumnet tied to 
one end. To the other end tie a huneh 
of rags. Push these into the end of the 
hose, poke the hose rag end first into the 
barrel to its lowest point, bold the hose 
in Place with one hand and pull on the 
string with the other. When the rages 
come out, the gasoline will follow, 
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TWISTING A “«McINTIRE JOINT" IN 
GERMANY 

American linemen use only a pair of 

pocket pliers for twisting up a Меге 

joint, says the American Telephone Journal, 

but in Germany the linemen have a pair of 

clamps especially for the purpose. These 


Twist a McIntire 


How (iecermamns 


clamps resemble nut erackers somewhat, 
but havre a number of slots fitting the dif- 
ferent sizes of MoelIntire joints it may be 
necessary to make, Each climp has a 
handle and a set serew br means of which 
its jaws are fastened about the sleeve to be 
twisted. With the sleeve in position and 
the two clamps applic the joint is made by 
revolving the handles in opposite directions. 
ee ——— 
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The shop was away out in the woods; the 
boiler an upright and the engine п 5x12z-in. 
The iniector went all to pieces one afternoon 
and ther had no pump. Most people would 
have shut down and waited till a new An- 
jector could be telegraphed for and тесер. 
This is what the engineer dul) There лля n 
piece of five-ineh zaspipe under the beneli; 
it happened to be about three feet long and 
thrended at each end. Caps were screwed 
on and one end connected by way of à one- 
inch pipe ta the feedl-pipe, “This one-inch 
pipe wis long enough to raise the five-imch 
length above the top of thé boiler. The up- 
per end was provided with a short length of 
one-inch pipe provided with a globe valve 
and ending in am funnel This end was also 
connected with the steam space by n half- 
inch pipe running into the hole lately oreu- 
pied һу the thii water-cauge cock. The 
shop started nt seven the next morning nnd 
for four days that boiler was fed by gravity. 
The valve in the steam pipe and in the one- 
Inch pipe below the five-inch piece would be 
closed; the big pipe filled through the fum- 
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nel; its valve would then be shut, the others 
opened and down would zo the water into 
the boiler. Of course it made hard work 
lugging water up a ladder in palls all day, 
but the engine kept turning. 
афа 


GLUES FOR RESISTING DAMP 

1. Prepare ordinary glue with boiled lin- 
seed oil. 

2. Melt 1 1b. glue in 2 qt. skimmed milk; 
shellac, 4 oz.: borax, 1 oz. Boll in a little 
water and concentrate to a paste bw bent. 

афф 


TO MAKE PAINT ADHERE TO GAL- 


In painting galvanized iron apply first a 
&olution of ammonia water, using n white- 
wash brush to put it on with. Allow this 
to dry before applying the paint, savs n cor- 
respondent of the Metal Worker, and there 
will be no diffieulty about the paint adher- 
ing to the iron. 

A. Am —: 


HOW TO MAKE A HOE FOR THE 
FIRE-ROOM 


A hoe much hetter adapted to the dimen- 
sions of the boiler and the kind of fire car- 
red can be made nt home rather than 
bought, savs Power. To make such a hoe, 
rivet a *y-iIn. malleunble railing Tange on to 
u/ piece of iron, 3-16x614x13 in. Screw in a 


& 


Hoe for Fire-Room 
piece of pipe of the proper length, and fit 
the other end of the pipe with a piece of 
iron bent as shown in the illustration. This 
cn be put on by means of a reducing 
coupling. | 
—————À——À 0000 
A machine for keeping the smoke tubes 
of marine or stationary boilers free of soot 
hns recently been invented. Hitherto the 
tubes have been swept ont about every 
seven days; by means of the new device the 
retarders in the tubes which brenk up пнен 
on thelr war through the tubes are rotated 
by a handle on the outside. The operation 
is яс Simple that it can be performed every 
few hours, giving an economical result in 
the coal consumption, 
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TOOL FOR USE IN LACING BELTING 


= 


A very handy tool for use in lacing belting 
consists of n pair of ordinary pliers having 
one end made into a hook for use in taking 
out old belts, whieh is usually very difficult, 
and the other sharpened to a point like an 
awl, so that, should the holes in the new 
belting be a trifle too small they can be 
punched to suit. The pliers are used to grab 
the lace when it is started. In stretching 
bolting silk or any cloth, the pliers, having 
the nose ground thin, are very handy for 
holding the cloth while tacking or nalling. 
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Handy for Lacing Belts 


The pliers may be used also for cutting 
wires, or cutting wire nails shorter when 
the right size is not on пап, Contributed 
by J. F. Gunsollev, Independence, Mo. 

— — — dip t — 
A GOOD METHOD OF REPAIRING 
RUBBER ARTICLES 

Cut up into tiny bits n Iifin. quare 
piece of тей rubber, put it into n bette, 
pour а teaspoonful of chloroform on if, nnd 
cork it up tightly. Let stand for ten min- 
utes, when it will be melted sufficiently for 
use, 

Cut a piece of rubber dam considerably 
larger than the place to be mended, and 17 
the hole is large take a few stitches in it. 
Wet the impaired articlè with chloroform 
nnd as quickly as possible apply п laver of 
the melted rubber over 38 large a surface 
as the piece of dam you have cur. Use a 
small stick for applying the melted rubber, 
Wet the dam with chloroform and stick it 
on. If the hole is very bad, п second piece 
of the dam and more of the melted rubber 
may be used. Five cents’ worth each of the 
red rubber and the dam will suffice and the 
remainder of the melted rubber may be 
пяе апра Lv adding chloroform. 

О жш 9ж5 

The little kink that saves you trouble and 
labor-every day or week would help the 
other mechanic, too, if he but knew it. Send 
us a rough sketch and brief description. 
This department is for men of every craft, 
and that includes you. 
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GASLIGHT FLASH SIGNS FOR 
SHOW WINDOWS 


Flash signs for show windows using gas 
instend of electricity may be fitted up so 
satisfactorily that the effect produced is 
quite the equal of that produced by the 
electric flash sign, says a correspondent of 
the Acetylene Journal. 


(jas Flash Light for Signs 


A 4iaphrazm having n varying pressure 
upon it regulates the flow of the gas. 
When enough gas for a flash has entered 
the pipe, the diaphragm is forced up and 
automatically works s plug in a supply pipe. 
hs this means a small quantity of the gus 
is let into the Inmps nt rezulnr intervals, 
Makes for an instant a flash of bright light 
and then soes out, except the little polnt of 
light which keeps the hurner going. 

The illustration shows how the пе 
Hash signs nre managed abroad. The lower 
part of the letter is hinged at the bottom 
amd each letter ia a sheet iron lantern with 
i reflecting lack wall and fitted inside with 
an incandescent lamp. The front of the 
lantern is of opal glass to show np the 
Characters. To prevent overhenting and 
undue action of the wind, the alr currents 
are carefully calculated, Clockwork rezi- 
lates the flow which acts upon the gas sup- 
ply to eneh letter, and ench letter has a 
separate Outlet, all being controlled by the 
relation of the same evlinder, 

The eonsumption of con] gas per letter is 
about half the fuil consumption of the in- 
enndeseent burner used, and for ten letters, 
ten incandescent burners are enough, with 
a consumption of about 4.5 eubie feet each 

that is, nbout 2.26 сп feet of соп] pas 
enel in nemal use, while with electricity 
122 lamps of five enndles each would be 
required, To compute a corresponding use 
of acetviene is easy. The eost with gas 18 
about one-eighth that of electricity for the 
Se Purpose, 


For more magazines like this click here => 


THa 


A ROPE SWIVEL FOR A WELL 
DRILLER 


Take a 144-in, cross and run a 1-in. nipple 
through from top to bottom. Serew 114-in. 
pipe in the top and saw off flush with cross 


Making a Rope Swivel 


for swivel] surface. Serew two lock nuts 
or one old coupling on the top of the 1-in. 
nipple and п coupling on the bottom for a 
lin. drill rod. Bend n piece of "4-in. solid 
iron to the required shape for a ball and put 
the ends in the sides of the erosg as shown 
in the illustration.—Contributed by М. th 
Hall, Parker, S. D. | 
s i на 


HANDY BOX RACK 


Any one who has a large nnd varied col- 
lection of small stuff such na nuts, bolts, 
screws, washers, ete, will fimi. n handy 
method of keeping them by 
using oll. clear boxes, A 
label вой be pasted on 
eich lox naming the econ- 
tents. | Then by using long 
nails driven into the wall 
abnve the bench the boxes 
enn he arranged in a con- 
venient order. The plan 
Enves both time and supplies, 
besides giving a greatly im- 


proved appearance to the 
place, 
———ÁÓ 


A mixture of 1 part piteh, 1 part resin 
and 1 part plaster of paris is snid to be n 
rool cement for conting necid troughs, 
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HOW TO REMEDY A “SQUEAKY” 
WHISTLE 


In a plant where the whistle squeaked it 
was found that water settling in a corner 
of the piping (E in the sketch), enused the 
trouble. A plan of the old piping is shown 
by the dotted lines in the sketch. To rem- 
Чу the trouble two 4b5-dezreec elbows 
and two nipples were used as shown so that 
there was no pocket for the water to settle 


To Keep a Whistle from Squeaking 


in, says the Practical Engineer, Others At- 
noyed in this way, may, on investigation, 
be able to apply a like remedy. 

— p ~ 


Weak sulphurie or hydrochloric acid in 
the proportion of one part of acid to six to 
ten parte of water is excellent for remor- 
ing efflorescence from artificial stone, Serul 
ihe facing of the stone with the liquid 
thoroughty, 

— h- —. 

To harden plaster of paris quickly, add 
powdered alum to the plaster water. This 
is better than salt for the purpose. 


——— — -- 
WE HAVE A PROPOSITION FOR JUST 
ONE REALLY ALIVE MAN IN EVERY SHOP 


WHERE WE ARE NOT ALREADY REPRE- 
SENTED. 
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YOUNG AMERICA 


HOW TO MAKE A TURBINE ENGINE 


By A. L. Burkhart 


In the following article is described 2 mi- 
chine which anyone can make, and which 
will be very interesting, as well as useful. 
It ean be made without the use of a lathe, 
or other tools usually out of reach of the 


Ss 
Fig. 1 


amateur mechanic, It is neat and efficient, 
and n model for speed and power. Babbitt 
metal is the material used in its construction, 
beling cust in wooden molds. "The casing 
for the wheel is cust in halves—a fact which 
must be kept in mind- 

First, procure a planed pine Donrd 1x12 in. 
by 12 ft. long, Cut ef six pieces 12 in. 
square, and, with a compass saw, cut out 
one piece as shown in Fig.l, following the 
dotted lines, leaving the lug az, and the pro- 
jections B and b to be eut out with a pocket- 
knife. Make the lug 3 !4 in. deep, and the 
projections B, b, 15 in. deep. The entire eut 
ahonld be slightly beveled. 

Now take another piece of wood, and cut 
out a wheel, n8 shown in Fig. 2. This also 
should be slightly, beveled. When It is 
finished, place it on one of the square pieces 
of wood, with the largest side down, then 
place the square picee out of which Fig. 1 
was ent, around the wheel, with the open 
side down. / {We shall call that side of a 
mold out of which a ensting is drawn, the 
“open” side.) Place it so that it is even at 
the edge with the under square piece and 


pace the wheel go that the space between 
the wheel and the other piece of wood As an 
even t in. all the way around. Then nail 
the wheel down firmly, and tuck the other 
piece sliglithy. 

Procure a thin board $4 dn. thick, and eut 
it out as shown in Fig, 3; then nail it, with 
pins or яшы nails, on the center of one of 
the squnre pieces of wool, Fit this to the 
two pieces just finished, with the thin wheel 
down—but first bering a ‘y-In, hole 14 in. 
deep, in the center of i£: and boring a %-Ї1п. 
hole entirely through at the same place, 
Now put moll So. Л (for that is what we 
shall call this moll) in à vise, and bore six 
14-in. holes through if. Be careful to keep 
these holes well out in the solid part, as 


p 1 T x o TI T TI LT Pl... 


Fig. 2 


shown by the black dots in Fig. 1. Take 
the mold apart, and clean all the shavings 
out of it; then bolt it together, and lay it 


away to dry. 


sow take another of the 12-in. square 
pieces of wood, and eut it out ns shown In 
Fig. 4, allghtiy beveled. After it is finished, 
place it between two of the 12-in.-square 
pieces of wood, one of which should have a 
g-in. hole bored through its center, Then 
holt together with six 144-In. bolts, as shown 
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by the black dots in Fig. 4, and lay It away 
to dry. This is Mold No. 2. 

Now take Mold Xo. 1; see that the bolts 
ure all tight: lay it on a level place, and 
pour babbitt metal into it, until it is full. 
Let it stand for half an hour, then loosen 
the bolts and remove the casting. 

Now cut out one of the 12-in.-square 
pieces of wood as shown in Fig. 5. This is 
the sume as Fig. 1, only the one is left-hand- 
ed, the other right-handed. Put this together 
in Mold Хо. 1, instead of the right-handed 
piece; and run in babbitt metal again. The 
casting thus made will face together with 
the casting previously made. 

Pour metal into Mold Xo. 2. This will 
cast a paddle-wheel, which is intended to 
turn Inside of the casting alrendy made. 

If there should happen to be any holes or 
spots, where the casting did not fill out, fill 
them by placing a small piece of wood with 
п hole in it, over the defective part, and 
pouring metal in to fill it up. 

If you cannot obtain the use of a drill 
press, take an ordinary brace, fasten a 9"5-in. 


Using the Brace 


drill in it, and bore n hole throuzh the end 
of n strip about 16 in. long and 2 iu. wide; 
put the top of the brace through this hole, 
and fasten the other end of the strip to n 
bench, ns shown in illustration. / Find the 
center of the paddle-wheel, place it under 
the drill, true it up with n square; and drill 
it entirely through. Find ihe eenters of the 
insides of the other two eastings, nnd drill 
them in the same manner, 

A picce of mild steels tm long, and 44 in. 
in dinmeter must now be obtained. This is 
for a shaft. Commencing 114 in. from the 
one end, file the shaft off flat for a distance 
of lin. Then egt a slot in the paddle-wheel, 
nud place theeshaft/ inside of the paddle- 
wheel, with the flat part of the shaft turned 
to face the slot it the wheel. Pour metal 
into the slot to key the wheel on to the 
shaft. 

The paddle-wheel is now rendy to he fitted 
inside of the casing, It may be necessary 
to file some of the ends off the paddles, In 
order to let the paddle-wheel zo into the 


Fig. 3 
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casing. After it is fitted In, so that It will 
turn easily, place the entire machine in a 
vise, and bore three 14-in. holes, one in the 
lug, one in the projections, B, b, and the 
other in the base, as shown bv the black 
dots in Fig. 6. Also bore the port-liole in 
projection B, and the exhaust hole in pro- 
jection b, and two !4-in. holes at d, d, Fig. 6, 
Cut out a piece of gasket and fit it between 
the two castings. Then bolt the castings 
together, screw down, and connect to the 
boller. 

The reader must either cast a pulley out 
of babbitt metal, or else zo to n machinist 
and get a collar turned, with a boss and а 
set screw, and with three small screw holes 
around the edge. Cut a small woolen wheel 


énttance of 
Scam 


Diagram of compete macking 


Fig. 6 


out of wool; serew the collar fost to it; 
fasten it to the shaft ef the turbine; and 
turn on the steam. Then take n knife or a 
chisel, and, while it is rumuing nt full speed, 
turn the wheel to the shape desired. 
Your turbine engine ds, now ready 
work, and if instructions hive been 
fully followed, will do good service, 
— (€ 


HOW TO MAKE A LEAD 


tor 
Cre. 


CANNON 


Any boy who las a little mechanical abil- 
itv ean make a very reliable cannon for his 
Fourth of July celebration by following the 
instructions given here: 

Take a stick (n piece of curtain roller 
will doy 7 in. long, Make п shoulder as at 
A, Fig. 1, 4 In. from one end, making it as 
true and smooth as possible, as this is to 
be the muzzle of the cannon. Make the 
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spindle os in Fig. 1, М in. in diameter. Pro- 
cure a оой quality of stiff paper about 6 
In, wide and wrap it around the shoulder 
of the stiek, letting it extend % in. berond 
the end of the spindle, as at B, Fig. 2. Push 
an ordinary shingle nail through the paper 


iff £n". 


Fig. 1 


Fig. 2 


Fig. 3 


иш into the extreme end of the spindle ns 
at А, Fig. 2. This is to form the fuse hole. 

Having finished this, place stick and all in 
a pail of sand, being careful not to get the 
sand in it and Jetting the opening at the 
lop extend a little above the surface of the 
sind. Then fill the paper cylinder with 
melted lead and let cool. ull out the nail 
amd stick, scrape off the paper and the 
cannon is ready for mountiifg as in Fig. 2.— 
Contributed by Chas. S. Chapman, Lanes- 
boro, Minn. 


ie A ————————— 

The world's production of copper increased 

from — 91,000 tons (1801-1810) to 2,265,195 

tons during 19601-1904. This country pro- 
duced 349,866 tons in 1904. 
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HOW TO MAKE A WIRELESS TELEGRAPH SYSTEM 


By ü. E. Collins 


lhe wireless telegraphy plan shown in 
the accompanying sketch is one worked 
out by myself and is successful. Any other 
boy can easily make one for himself. I 
am eleven years old. 

The transmitter consists of an induction 
eoll giving a Wein. spark between the spark 
gap or oscillators, two dry batteries nnd a 
transmitting kev. The ground wire Is con- 
nected to one oscillator and the other oscil- 


TAMAS Ate Ea 
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талим тт FEY 


BSATIERY 


üry batteries and a telephone receiver and 
connect as shown in the sketch. When con- 
nected pull the rods of the coherer out, just 
&0 the receiver thumps oa little, When 
through telegraphing pull off the switch on 
the receiving apparatus. 

When the switeh is turned on and the 
transmitting key pressed the sound will be 
heard in the receiver. Use long buzzes for 
dashes and short ones for dots. 


ASC LIVE 
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PECEIVvER 


Home-Made Wireless Telegraph System 


lator is connected to a wire 2 ft. in the air. 

The recelver consists of n very sensitive 
instrument enlled the coheret. It muy be 
made of a glass tube of 1-16 in. bore and 1% 
in. long with some nickel filings loose in the 
tobe ond a copper rod fitted into each end 
во that they are 1-16 in, apart at the center 
of the tube. Between these ends nre the 
nickel filings. It may then be mounted on 
a wooden base by binding posts. 


When the colerer is completed get two 


Piles covered with 


TEREDO-PROOF PILE COVERING 


A pile covering that ls sald to withstand 


the ravages of the teredo and also to be 
proof against corrosion and the aetion of 


the sea water, is in use in British Columbla. 
the material and set 


three years ago are still in an excellent state 


of preservation, while those not treated are 


honeyeombed by the teredo's work and 


must soon be renewed. 


ANOTHER DESCRIPTIVE ARTICLE ON “HOW TO CONSTRUCT A WIRELESS TELE- 


GRAPH" IS IN PREPARATION AND WILL APPEAR SOON. NEXT MONTH, 
MAKE AN ELECTRIC FURNACE REGULATOR”; 


YOUNG ELECTRICIANS, 


“HOW TO 


VERY INTERESTING WORK FOR 
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А $30.00 FILTER FOR $10.00 | 


This — Outfit is a Godsend to everybody in the Office, 
Factory, or Home, and is worth three times the price asked. 


Device all ready to attach to faucet sent express prepald (East of Rocky Mountains) $10, 


А. C. BACON CO. 


42 Michigan St. Chicago. 
Agents MANUFACTURERS OF Metal Specialties, Pure Water Appliances. Special Tools and 
Wanted Machinery Metal Moulds and Patterns, Punches and Dies, Tin and 


Aluminum Boxes, L'ght Press Work. 


[MONEY for ALL 


| Its Just a Question 
OF KNOWING HOW TO GET IT 


П 197 HERE IS ONE WHO 
fit KNOWS. 


«ОТН Hag Punching Ma- | 
«ү chine received, nnd the 
fret day I e 2. £3. Ul, 
JULIUR SIEGLE 
Hannibal, Мо." 
Thirty days later Mr. Siegle 
Wrote wee 
“I would not take #00 for 
my Hag Poncher if I could 
not got another one." 


And the machine coat him only 


Pretty good investment, eh? 

All the money taken in igclear | 
promit, 

We have thousands of сїйїї | 
mera making large incomes | 
with Milla machines, AL: | 
WAYS PROSPEROUS, | 

We make aver 200 varieties of | 
money makers; а few of 
them would yield you an iñ- 
dependent Income. 

Send for Booklet Ma, 28 for 
full particulars, 
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The Watch is Safe if attached to a 
Tetzner's “NO SWIPE" Watch Protector 
THE ONLY ONE ON THE MARKET 
The Tetzner's “NO SWIPE” is easily 
attached or detached...ürips like a Vise 
Always out of sight. 


| Will save the watch from every attempt of thieves... Holds the 
| watch to the pocket...A ogeful article with sirength...Not a 
| novelty... A NECESSITY to all watch users . o: 3: у: 


Your Dealer has (or can m “мо SWIPE." [ihe won't, we 


|| will mall you опе pastpa ether with full instructions as to 


"y = MILLS NOVELTY CO. 
a == World's Largest Manufnctur 


ita use on receipt of price, 25с. (im stamps} : a & 


S. I. OVICI @ CO., 


| Sole Agents 
337 Broadway, NEW YORK CITY, N. Y. || 
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“С WE RESTORE SICHT! / 


Mills Bag Ponaher. era ol Amusement Machines M 
11 to 23 5. Jefferson 5t, CHICAGO, ILL, 8 
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| THE IDEAL COMPANY, 
230 BROADWAY, 
NEW YORK. 


Plense mention Popular Mechanics when writing Advertisers. 
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MANUFACTURED FOR OTHERS 


We manufacture on contract any small article of 
|, WOOD, WIRE, PAPER, Etc. in large quantities 
at VERY LOW PRICES. 

If you have small articles you "wish, made in 
large quantities send us sample or descri | 
we will quote you prices. 


FRED HUBEC @ CO. 


660 W. сане St., СОРАН? 
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Our illustration shows an intricate job of 
piping in connection with a filtering plant 
executed in Pittsburg, Pa., recently. Brass 
pipe, tinned inside and out, was the material 
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DOG LICENSE ON FISH. 


A four-pound bass pulled out of a small lake near 
Oeconomowoe, Wis. not long ago had a Milwaukee 
dog license, No, 1654 and Issued in 1808, fastened to 
it. The records were Investigated nnd the name 
ind residence of the person to whom the license had 
been issued were found in an effort to discover how 
the license came to be in the lake, The person, 
however, no longer resided in the place. Local wit 
üt last decided that the dog had drowned and some 
mermaid had fastened the license to the fish, add- 
ing, “Didn't you ever see a mermald at Oconomo- 
woc?" 


"Popular Mechanics is a magazine inuvalunble to 
the rising engineer and mechanic and in my opinion 
no other mechanical publiention is auywhere near 
Its equal." — Prentice P. Avery, Heglétered Arell- 
tect, Ridgewonn, М. Ј. 
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used. We are indebted to the Official Organ 
of the United Association of Journeymen 
Flumbers, Gas Fitters, Steam Fitters and 


Steam Fitters’ Helpers for the illustration. 
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CARRIER PIGEON CARRIED A SMALL 
LIBRARY. 


During the siege of Paris, a generetlon ago, а 
courrier pigeon carried one one trip 40,000 messages, 
each averaging 20 wordsa—a total of 500,000 words. 
The whole welght carried, however, was less than 
n gram. The messages were carried in mn goose 
quill one and three-quarter inches long, which waa 
fastened to one of the bird's tall feathers, The 
means used to make the quill contain so much was 
microscopic photography. The messages were first 
printed in ordinary type and then reduced by pho- 
tography several hundred times, The photographs 
were taken on thin Alms, or pellicles of collodion, 
each of which, though it was less thon two inches 
aguare, соп] thus contain 50,000 words, 

Of these pellicles а pigeon could ensily carry a 
dozen without interfering with its comfort or speed, 
nnd, ms бая been said, one bird alone conveyel 40,000 
[rise d unes, 

But a pigeon has carried as much as three-quarters 
of an ounce for a short distance. This weight would 
represent something like $00,000 messuzes, or 15,- 
ШОФ 000 words: so that, under these conditions, It 
wonhl be quite possible for a plgeon to carry a small 
librarg of 120 volumes on Its tall, To rend the 
messages they were first enlarged by photography 
to their original size. 


— -: — –фа——а—фа— ——— 


THE LAST STRAW. 


Senator Hansbrough, of North Dakota, has long 
been the owner of a country newspaper, says Harp- 
ers Weekly, Of late years other duties have pre- 
rented his giving it much attention, and he has de- 
pended on divers itinerant journalists. 

“I'e had some good men in the place, too," the 
Senator once observed to a friend; “men capable of 
holding an important place on a city daily. Then I 
have had some who did not altogether make good, 
I remember опе in particular, a man named Link- 
wood, Linkwoodl was never satisfe] with simplicity. 
He would refer to an ‘equine horse, and in the case 
of n tramp killed in n railroad accident said that the 
"unfortunate man sustalned a fracture of the spiral 
column,’ Another of his pet expressions was ‘trip- 
ping the light bombastic toe." '" 

“You probably didn't keep him 
the frleni. 

‘Oh, I didn’t mind these so much But when the 
daughter of a lending cltiizen was married and he 
spoke of the bridal procession ‘proceeding down the 
aisle to the entrancing strains of Mendel & Son's 
welding march.” I decided that we had reached the 
partiug of the wars.” 


long," suggested 


—— eee ee .— ———— 


ORIGIN OF THE WORD DERRICK, 


How many mechanics or engineers hare ever heard 
how this word originated? 

In mechanical matters the name of the familar 
“Herrick,” a very common form of crane, has not the 
most honorable pedigree, Derrick was Indeed noth- 
Ing more exnmalted than the Tyburn hangman of the 
early part of the seventeenth century, and hia name 
figures frequently in plays of the perlod. For more 
than a hundred years he gave his name to gibhets, 
whose "elevating" powers were applied in a more 
useful direction In the modern "derrick." 

Webster says the word originally meant a gal- 
lows, from a hangman named Detrick, 


SEND FORIT 


Y revised list of machinery 
and contractors’ equipment 
July issue, is now ready, and covers 
eleven printed pages with location 
and prices. [I will be very pleased 
to send a copy to you if you will 
let me have your address. 


Willis Shaw, Machinery 
171 La Salle St CHICAGO, ILL. 


Cement 
Fence 
Posts 


Cheap as 
wood, and 
will 
last T 
стег. ME Opportunity to 
sided ia. pure for C Civil 

= ГТ 
expensive опа by mail. Salary 
ie] i cp 10 per YORE; 


polintméenia 
pr pepe ро tare 
proof, 


nóxt yar. anual 
Mater a5 remiz of informa tion and 
Camant k Чал й Aim ple questions, 
ar rire]. Wilk 18) pages 0 cta, Cata- 
izpelant Weed Ioue FREE. Dept. 
ami iron erie 


E 
A. р, 
MACKAY 
& CO. 


Qhamher of Commerce, СЪ Лава. 


WE WILL SEND YOU 9:5: coun 


Опе Pipe Ont Cutter 


GOVERNMENT 
POSITIONS 


AMERICAN COLLEGE 
OF CIVIL SERVICE, 


Valparaiso, = Ind. 


“Ail for handling pine from M tol ee 
ON RECEIPT OF £10.50 
Bend for Catalogue of Complete Lina, 
ARMSTRONG MFG. CO., Bridgeport, Conn. 


BANDAGEEN 


THE NEW ANTISEPTIC DRESSING FOR WOUNDS 


Sample Bottle and Booklet ++ First Aid to the Injured" 
шаі on receipt of 25 conta. 


INTERNATIONAL BANDAGEEN COMPANY 


Garden City Bldg.. Chicago 


The report of the census of the Philippine Islands 
taken in 1903 states that there are 3,141 islands in 
the group having a total area of 115,026 sq. ml. 
That there are 80,000 sq. ml. of forest lands grow- 
ing 747 species of wood and valued at $3,000,000,0040. 
There are also valuable coal deposits, sufficient to 
supply a large part of the Pacific commerce in ad= 
dition to that required for home consumptlon, aod 
there are large deposits of Iron ore. 
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A NEW C 


THE JORGENSEN ADJUSTABLE 


a A 

А single clamp takes any of these posi- 
tions or any modifications of m. 
Adjusts to any angle, avoiding the! 
necessity of squaring up irregular sur- 
faces. One jaw can nb cw 
the other, as shown, a very desirable 
position, not obtainable with any other. 
— Cold rolled steel screw. Ri ht 
and left thread to screw gives double 
the speed of any other clamp. Has 
tighter grip. obtained with less power.' 
Glue will not adhere to the spindle - 
cause the threads to strip. 


Quaranteed Against Breakageé 
A Thousand Purchasers say it is Indispensable 


ADJUSTABLE CLAMP CO. | 
1031 Unity Bldg., Chicago, m. | 


LATHES 
9 fo I3 inch Swing 


Liat price, $65.0 and np aecord: 
ing to size. When ready to buy 
send for Lathe Catalog and prices 


RO W.F. & John Barnes Co. 
100 Ruby Bt, : Е. Rockford, IIl. 


[FOOT and POWER 


AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES :::: 


5 HEPARD LAPE CO. 


FOOT and POWER 


LATHES. 


B to 15 Inch swing. 
Built for service, 


H h Grade, Low Price 
ы eas Tm Tools 


CATALOGUE FREE. 
SEBASTIAN LATHE CO. 
107-109 Culvert Street 
GINGIANATI, 0. 


bring out every helpful or necessary point. 


Gasoline Soldering Iron and Blow Torch 
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EMMELMANN BROS. MFG. O0. 


NEW BOOKS, 
MODERN ELECTRICAL CONSTRUCTION. By 
Henry C. Horstmann and "Victor Н.  Tousley, 


Pocket size, 4'5x6!5, 250 pages, 100 illustrations; 
full seal leather, round «corners, red edges; price, 
$1.00. Frederick J. Drake & Co. Chicago, 

This new work treats of practical electrical instal- 
lation according to the requirements and rules of 
tae National Board of Fire Underwriters. It Is 
Adapted both to the needs of the beginning elec. 
triclan and as a handbook for the man of much 
experience, Detailed explanations and many cuts 
Elec- 
trical Inspectors also wlll find lt of great assistance, 
One of the valuable features of the work is a num- 
ber of tables concerning nalla, screws, insulators, 
number of wires in conduit, ete, lt lp an ideal work 


for the praeilenl electrician. 


HOW TO MIX PAINTS. 
covers: 80 /pp. Price, 
Painter, Chicago, 

This little volume is a simple treatise on mixing 
paints, prepared to meet the wants of the practical 
paluter. The author selects some of the principal 
colors and gives the method of producing them, 
taking materials of ordinary quality as a basis It 
ia not exhaustive but accurate. 


By C. Godfrey. Paper 
00 cents. The Western 


EASY LESSONS IN THE ART OF PRACTICAL 
WOOD CARVING. Ey Fred T. Hodgson. Size, 
бхЕ in. thick; 300 pages; over 200 Illustrations, 
Silk cloth binding, gold titles. Price, $1.50. 
Brotherhood edition, half senl leather, gold top. 
Price, $2.00. Frederick J. Drake & Со, Chicago. 
The lessons given in this new book commence at 

the very beginning of carving, and lead the young 

workman by саву steps through the mazes of 

the art, until he Ja able to turn out work of a 

creditable character, The use and care of carvers’ 

tools nre given, and explained, and the tools de- 
scribed and shown by illustrations, with methods of 
sharpening and honing the tools. All sorts of appli- 
ances are shown, described, and Illustrated, for hold- 
| ing the work, and for preparing the tools and finish- 
| ing up the carvings. The various styles of carving 
are fully described, Lessons are given In each one 
of the styles, and also a deseriptlon of the tools 
used, and methods of using them. A chapter on 
the kinda of wood best adapted for the several kinds 

of carvings is given. The work contalns over 200 

fine illustrations, with a number of full page plates, 

on which are designs made for actual working pur- 
poses, Tiluetrations of tools, showing shapes and 
sizes, and manner of handling them. 
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Machines for бега and Band йын | 
Gaining. Dadoing, Beading, E 


Machines Sent on Trial. 


MODEL SAILING YACHTS, HOW TO BUILD, | 


RIG AND SAIL "THEM. Edited br Percival | 
Marshall A. I Mech E. Paper covers, 150 
pages, Fully illustrated with diagrams and work- 


ing drawings. Price, 50 cents Percival Marshall 

& Co, London. American agents, Spon & Cham- 

berlain, New York. 

For the bor or man who wishes to obtain some 
practical information on yachts and yachting and 
who wishes to bulld m model craft; or to serve 
пя az handbook for the more advanced  yachts- 
man, this little book will be found just suited. It 
discusses at some length the rating of model yachts 
nud deals with all the Important detalla of constrne- 
tlon, 
clear, and explaining all nautical terms. 


——— m  -—— 
NEW USES FOR TELEPHONE. 


The number of peculiar uses to which the, tele- 
phone is put constantly inerenses, A few days ago 
n Pennsylvania minister married а couple who were 
60 miles distant by means of the phone, and now a 
woman at Columbus, Ind. has had an instrument 
installed on a grave, so that she may converse with 
the dead at her convenience at home... The woman, 
who is a spiritualist, sara that before the lInnova- 
tion of the phone 
eementery to talk with the departed. 


she was obliged to go to the 
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Мо shafting, pulleys or belting to maintain. The motor running any machine not 


in use con be shut of, 


Considering Economy, Efficiency and Design, the 
ROTH MOTOR is beyond reach of competitors. 


Belf-olling, noiseless in operation, free from sparking and automatic in its speed 
regulation at variable loads, 


Write us of your motor wants and we will send Illustrated ontaloguo free, 


ROTH BROS. @ CO., Manufacturers, 


27-31 So. Clinton Street, 


FOOT AND HAND POWER 


Wood Working Machinery 
For Carpenters, Cabinet Makers, Wagon Builders and Wood Workers Generally 


Ripping, Cutting Off, Mitering, ьа Grooving, 


ning, Turning, Etc., far äge Моша ded in апу manner, 
ENTERPRISING MERCHANTS ARE (ИЛСК TO SEE 
THE SUPERIOR MERIT OF QUE MACHINES : 23: 


Send for Catalogue dd. Phil 
The Seneca Falls Mfg. Co. 


using many illustrations to make the subject | 


Boring, Mortising, 


102 Water 5t. 
* Seneca | Falls, N. Y. 


B. F. BARNES 
ELEVEN-INCH SCREW 
CUTTING LATHE 


For foot or power na wanted, Haa 


Power cross feed and enn pow md 
rest. A strictly high 


-grada mice. 
ern tool, We ales build a finch 
‘lathe. 


Descriptive circulares of 
ў y each lathe upon request, 


B. F. BARNES CO.. Rockford, Ш. 


SS PC|I[HELL[GLGIISOMDDME 


WILL CARRY FARM PRODUCE TO 
MARKET BY TROLLEY. 


That farmers have been quick to appreciate the ad- 
Vintages resulting from the opening up of the coun- 
try by the suburban electric linea is shown by the 
uses they have made of them. Ап electric line in 
Ohlo wil run on market days a train to be known 
ns the "Marketmen's Special" for conrenlence of 
farmers and others who make weekly visits to thelr 
nelghboring town. This train will arrive before the 
market opens and leave after it is closed. Low ratea 
will be offered for the transporting of all market 
produee and provision will be made for the handling 
of live stock, The company has also offered the use 
of unused storage room at its freight station for 
market stands. 

If this plan is successful the idea will most likely 
he taken up by other electric lines and thousands of 
farmers who now consume much time in driving to 
town on market days, will be able to avail them- 
eclyes of this quick method of transportation and be 
the gainers thereby. 


А Hoth Motor Drives this Hacksaw. 


CHICAGO 
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FOR RUNNING FANS, WINDOW DISPLAYS, 
MODEL MACHINERY, PEANUT ROASTERS, 
.. .. SEWING MACHINES, ETC. ..-.-. 
NY, 


Runs with Gas, Alcohol or Gasoline 


These engines are practical in use and require no attention when running 
beyond an occasional drop of oil. The small size for running/a fan or several 
revolving window displays uses only 3 cents worth of gas in 10 hours with gas 
at $r per thousand feet. The engine 15 perfectly safe, cannot explode and is 
far superior to any other small power y et perfected. The No. т weighs 18 Ibs., 
has a speed of 500 revolutions per minute, grooved fly wheel 634 in. diameter, 
and furnishes 1-40th horsepower. 
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ENGINE No. 1, WITH FAN, PRICE $ii 
Or given lor 20 subscribers to Popular Mechanics. 


ENGINE No. 2 


This engine has two cylinders, has twice the power of No. 1, and will run 
sewing machines and/do other work of equal power. Burns gas only. Weight 
30 lbs., 500 revolutions, uses 6 cents worth of gas per day. When used on 
sewing machines à speed controller to start, stop and regulate speed of sewing 

machine is required. Controller $2 extra. Controller not needed for continuous 
work. 
Price of this Engine $18 or given with 35 subscribers to Popular Mechanics 


POPULAR MECHANICS 
Journal Building CHICACGO, ILL. 
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Going to Put It on т” Market? 


You have the article; we have the brains and the equipment for making it at the Lowest coat. 
We manufacture and ship all kinds of Special machinery on contract. 


LET US ACT AS YOUR FACTORY 
JOHN WISHART MACHINE WORKS, Engineers and Machinery Mirs., (Inc.) 43 to 458. Canal Street, Chicago. 
LONG DISTANCE "PHONE, MAIN #89, 


YOUR R INTERESTS AND OURS ARE IDENTICAL. 


You Want Practical 
WELL DRILLING MACHINERY 


to develope that 


| Min eral, Oil or Water 


.. proposition; we havoit. Guarantoo 
| it to work yatameroriy, 


| 


Established 
1874 


Ao» (M) THE Е AMERICAN WELL WORKS, 
d AURORA, ILL., U. 8. А. 
CHICAGO, ILL. DALLAS, TEXAS. 


[WE MANUFACTURE 


Metal Speclaltias, Dies, Tools, Matal Stampings of 
all kinda, Borew Machine Work, Novoltios, eto. 
Estimates cheer Fy giten. Benddrawing or models. 


— — Metal Specialty Mfg. Co., 
Po 18.24 W. seated St., Chicago | 


PREMIUM LIST 


Fully Illustrated 
Is Now Ready 


BOOKS FOR MECHANICS, 
ELECTRICIANS, ENGINEERS 
SHOP TOOLS OF ALL KINDS 
SPORTING GOODS, WATCHES, ETC. 
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Convert Your Bicycle Into a Motorcycle 


We have a 1M Н. Р. В ke Motor. 
We sell the set of castings Si. 50 
& drawings fur 1905 model 

W o also have n 24 H. P, aot of castings 
Bend stamp for catalogue and full par 
ticulars., 


EUREKA MFG. z SUPPLY 00., 
" BT.PAUL . = MINN. 


Something for everybody given for 

one or more new subscribers, 
— — ADDRESS 
IPopular Mechanics 
| JOURNAL BUILDING, * CHICAGO 
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Gas Engine Business 
FOR SALE 


The manufacturers of one of the best 
lines of Gas and Gasoline Engines on 
the market, wish to sell this part of 
their business, on account of not bein 
able to take care of it. Business w 
established, and will bear strictest in- 
vestigation. For further particulars, 
address 


A 10, Care Popular Mechanics 


Journal Bldg., Chicago 


[ҮЗ Periect Canopy 


THE MOST DESIRABLE LAUNCH CANOPY 
AND 8TORM COVER EVER MANUFACTURED, 


Adjustable and disappearing. Bend for Catalog. 
HARLOW CANOPY CO, Janesville, Wisconsin 


THE WONDER GASOLINE 
MOTORS 


h 

Bomething new and up-to- 
date. More power for leas money 
thun апу other engine on tho 
market, No и бы etc, to 
t out of order, ump apark. 
дА 14 H. F. marine outfit іа n 
CMIMNEH.' Solid or reversing 
propeller, Our prices will aur- 
priso you: write to-day. arine 
und stationary outílta to sait шоу 

requirementa up tà 5H. F. 


408 5. Salina 5t., Syracuse, N, Y. 


THE R. M, CORNWELL CO., = 


Che MIETZ @ WEISS 


OIL ENGINE, Stationary and Marine 
1 to 75 H., Р. 
128-138 Mott St. - 


jS IMPLIOITY 


Vertical and Horizontal, 114 to 
18а. р. Btationaries, Portables, 
Pumping Outfftsand sawing It gr. 


GET OUR PROPOSITION 


4 and 1305 eatalogue. 


We estern Mallenable & Grey Tron Mig. Co. 
1934 Chose Street, Milwaukee, Wis, 


Gasoline Engines =< 
CASTINGS 


AUTO, MARINE and STATIONARY 
ARE vou in 


the mar- 
ket for Gaso- 


New York 


line Engines 
or Accessor 
ies! We con- 
duct a real 
Bargain Place 


on 1 ese lines. 
Write us. 


L. W. GILLESPIE & COMPANY, MARION, IND. 
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NEW MECHANICAL DEVICES. 


The Latest Things--Interesting, Useful and 
Time-Saving. 


а" = ШЖ 


NEW PROPELLER BLADIE.—Whnhat la claimed 
to be n new type of propeller bise for bowts lus 
been patented di England, Tt consists of a plain 
elreular disk ent radially to the eenter, and the two 
mers thus formel opened out in opposite directions 
ШИП they Jie at right angles to the original pine 
of the disc. In propeller blades the maximum: effert 
orure at the elge of impart, aml there is little ail- 
vantage in widening eneh blade, дя удере 18 (dq 
cetei at onee at the prime Biinpaect, amd is bat ttle 
affeeted by the following portlons of the blades or 


yanes. The principle involved is one of gradual nnd 
increasing abefleetiónu of the impinging medium, ow- 
Ing to the constinntly ducresslug curvature of the 
Шалаев moreover, пя the centering edge [н exactly 
in the same plane ns the motlon of rotntlon there is 


j complete abernece of "shock" and remarkable stront- 


ness of running. The whole area of the fan or pro- 


peller is — effeetivre,—Cóourtesy, — Model Engineer, 
Таъ. 
ADJUSTABLE CLAMP.—Thls Is a new tool 


which will adjust to nny of the poeltions shown In 
the ent, of any зе гло of them, Tt works very 
quickly, ita splndles being equipped wlth right and 


left hand thread. Jawa willl adjust to any angle: 
one jaw can be made to overlap the other, fosming 
п positlon often desirable ond obim;ne in no olher 
elamp, Мапе in sizes: length of jaws from Tio in. te 
15 in.: opening between jaws from 4 тп. to 14 In. 


WHEN YOU WANT ANYTHING 


AND DON'T KNOW WHERE TO FIND IT 
WRITE POPULAR MECHANICS 


Please mention Popular Mechan ics when writing Advertixers, 
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OTTO ENGINES 


THE COST OF MAINTAINING 


an “Otte” engine is slight. Good materials, good design and 
gowl workmanship are responsible, Jacob Stambach, Blacksmith, 
Ayrshire, Тома, anys: “My engine has been running seven years 
and ia always ready to go Winter or Summer, I never spent ñ 


nickel for repalrs aud it 1a just as good today пв it Was seven ЕПН 
age.” Does such a record appeal to you? Then buy the "Otto" 
A little higher priced In the beginning maybe, —but—chenpest in 
the end. 


OTTO GAS ENGINE WORKS. Phila, Pa. 


mE um — FE m 


INSTANTANEOUS WATER HEATER.—Specla!- | 
lv adapted for use where ран ja not obtainable. A 
small nir pump supplies alr under pressure to a tank 


Dynamo and Motor 
Bargains 


We carry in stock over 600 machines 
in all sizes from Ж to 100 horse power, 
both new and second hand, all puar- 
anteed. Small factory equipments our 


specialty. 
NO ONE 


Can sell you a first-class machine for 
less money. We repair all makes, 
Send us your inquiries. 


Water Heater. 
ea сас == 


Where gasoline is vaporized sand оте through 
п small pipe to the water henter, where It burna b l 

with great intensity. One pumping, will Anst &sev- 5 laran ВВ ectrie 0, 
eral hours, The water will be hot eneuzh for use 
nliuost immediately, CHAS. E. GREGORY, Pres, 


There's sich a thing as eautlon, but I guess that 153 to 159 5. Clinton St., 
when Hy Perkins set up all night with a gas-light 
"its г | CHICAGO 


газ the netice геп] not to blow It out, he wae sort 
of overdoing it.—Sunset Mazazlite, 


Fairbanks-Morse 


Jack-of-all-Trades 


Gasoline Engine will saw more wood than 
any other 2 H. P. Gasoline Engine. 


Awarded Gold Medals at World's Fair, 1904 


Cut out complete advertisement and send to 


FAIRBANKS, MORSE Ө CO., Monroe St., Chicago, Ill. _ 


Plase send me illustrated Catalogue No, H4409 Gasoline Engines, 1 may want. H. P., 
Engine to run жыны ы т — — >— 
Мате... наннан РЕНН D 
Town. ae 21.1 1. a —— P —— A 
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BUY A CAPITAL GAS ENGINE 
And you will not sit up nights worrying about expensive power. 
Our engines are beyond the standard set by older gas engine builders and no one 
who is looking for the best and most economical power should buy any engine 
Without first investigating the merits ofthe Capital Engine, Write for Catalog P, 


CAPITAL GAS ENGINE CO., - Indianapolis, Ind. 


O нина: 


| BHEET METAL MAN.—This unique window dis- 
play was constructed by a hardware denler In Bir- 
mingham, Alma, entirely out of goods in stock In 


CATALOGUE FEEE PRICES RIGHT 
Telegraph Inatroments, Telephones 


Burglar Alarms, Belle, Push Buttons, Battericsn, Elaectrlo 
Clocks, Medical Apparatus, Motora, Etr. Etc. 


MANHATTAN ELECTRICAL SUPFLY CO. 
32 Cortland St, New York 138 Fifth Avt.. Chicago 


Motors ғ Castings 


Ez m A com lina а IM to 

| MEE E - ers h, p., for Hiovaln, ppr а 

pS 17 ШИШ у нгі or BEntionnry. Alen wt 

ш Pe 4 Hé ч plete Mi motor лае Нн and Com. 
| | plete MOTOR-CYOLES. Bend 


BLamp for catalogue, 


= STEFFEY MFG. CO.,' 
Brown add Fennook Sts.. Philadelphia, Fa. 


Created from Hardware Stock. 


the store, The Metal Worker sayas any hardware 
| man сап duplicate thia Hgure by пи cxaminution of 
A NEW CURE FOR | the illustration, 


M OTO R P H O B IA BANDAGEEN.—A healing, antiseptic preparation 


FOUND IN OUR NEW CATALOG oF for instant use in all kinds of wounds; furnished in 
ип air tight bottle and will keep until used. Should 
. | CE be kept in every shop. Directions state: Allow 

THE MOTOR CAR SUPPLY Co. wound to cleanse itself by bleeding freely for a 
i427 MICHIGAN AVENUE CHIEAGO, Ik minute, then cover wound with m plece of absorbent 
cotton and sonk with Bandageen, The preparation 
ig highly recom mended by surgeons, and is germ, dirt 
— ~ -— 7g — ————É— nnd waterproof, Allays paln at once, and holds the 
| cotton in place without the use of pany plaster of 


B a r g A 1n є parla бе sticking plasters, 


B. MOTORS 


EVERYTHING FOR тїш AND YOUR AUTO 


Electrical: Даныя нЕт Dowsirucifon 


E BARGAIN "rH | 
BEND РО x es vem the preparation 1s called scopolamine. It is admin- 


A PEERLESS ELECTRIC CD., istered hypodermically, producing a lasting sleep of 
! 141-143 So. Clinton Bt., from elght to nine hours, and, it Is claimed, without 
‘Phone Main 1025 Chicago any Gl after-effects. 


NEW ANAESTHETIC.—German papers report a 
г апе julce from A plaut found in Japan; 


“Quick Action" a Jump Spark Coils | 


3 l AM а E FOR ALL PURFOSES 
IGNITING DYNAMOS and ¢ | Hé i Double ripis nnd — 


in Жу 
BEND Far. CATALOGUE Th. 


MAGNETOS M | rup for Btationary 
The most Reliable Sparkore om tho fs NE particular. Fine Vibrator. 
Market. E ш 


| Take the Place of Batteries. 
Please mention Popular Mechanics when writing Advertisers. 
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CHEAP SPARK COILS FOR WIRELESS TELEGRAPHY 


- our 


Peck ng, for i 
pocket k- Tell us the sire of spark de- 
sired, and we wiil quote prices by return mail 


at alight advance over cost of materials. Don't 15 to £50. Don't ati | 
he experience of hundreds has been a heap of eur wi vi ааа 


fine wire 
re, wax and рагрег, агі a depleted 


WINDING CO., ATLANTIC, MASS: 


PNEUMATIC BOAT CUBHIONS.—Maide of rub- | 


ber and inflated with a small hand pump. When 
deflated they fold Into small space. Serves ав ati 


| 
LAO xus z Т. ITE T 
= Bex: oe I AUTEM or Ta 


Bont Cushions, 


excellent life preserver, the ropes which extend 
nround the edges being readily grasped and held, 


COMPACT CAMP STOVE.—This Is a 
and heating stove welghing 18 pounds, 
be taken apart and packed in a trunk. 


cooking 
which can 
The pipe is 


Camp Stove, 


several feet long and telesceopes 


to go with the legs 
inside the stove when packed. For campers, 
prospectors, hunters and sportsmen, 


The steamship "Dakota," under construction by the 
Great Northern Company, is being fitted up with two 
elaborate telephone systems. One system puts the 
oecupant of each room in communication with 150 
other stations In the bont, the other BFEtem will be 
used in the boat's administration, and it is expected 
to largely supplant the gong and jingle systems 
hitherto in usc, 


Agents Wanted. 


FREE BAMPLE J. J. Egan's A Commute Com 
article that will absolutely eem tor Compound, the. 
the commutator. 


50 Cents per Stick  ALSIPPYHUSSOR $5.00 per Doren 


J. J. EGAN, 317 Austin Ave., Chicago 


DYNAMO CASTINGS 
Sets of Materlal or Finished Parts for tha 
FRANHLIN MODEL DYNAMO 
PRICE §3.50 AND UP 
wil hes pe; е, 5 


PARSELL @ WEED, 
I29-[31 West Jst Street, = NEW YORK GITY 


That appeals to the best Judgment 
of good buyers. We can supply 
you at lowest prices. a^a нь mw 


NOVELTIES SPECIALTIES 


Experimental and 
Scientific Apparatus 


WRITE FOR CATALOGUE AND PRICE LIST 


MODERN ELECTRIC CO, 
MUNCIE - -= INDIANA 


Robert Battery Volt-Ammeter 


Forwarded prepaid, including саве, 
upon receiptofg4.50 

+ VOLTS | | SEND FOR 

20 AMPERES CATALOGUE 


THE oe INSTRUMENT oo, 
BU Bhelby Bt. Detroit, Mich. 


15 Days' Trial 
on this Engine 
D n payment теўшгөй, We fis 


(ins bn ama po ixl thin 1,000 m 
Spark k Plugn guaranteed 


mimos Engines all Sizes 


| McDONALD & ERICKSON, 
36 West Randolph St., Chicago. 


Eldredge Battery Volt- Meter 


Reading 0 to 3 Volts in ?; Divisions 


A conrentent aod practi instrumen 
those wh Ü нё imary and E ч 

Iis Penge FIL) corer {че ef prl 
| wi of Beorage Пайет, in Dain Begin lti ғар. М 
танъ е mate co кг евала posta. -. rica 84. 


aE ELEGTRIO MFG. GO., Springfield, Mass, 


Ls cutting or unn WOAr 
eem рготопг sgae É. ы Tee 


Please mention Popular Mechan ics when writing Advertisers. 
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PATENTS { 


Valuable amd Salahble Patents Secured. 
Advice as to tabilit 
Value Free Write for Inventors" Hand Book. 


Paten ility and Commercial 


—— ü PARHER, PATENT LAWYERS 


Mr. Shepherd, of Shepherd & 

t many important patent, 

зате то hesitation in heartily recommending him to any- 
d of the services of д patent attorney. 


HALLWOOD CASH REGISTER OO. 


Your Ideas Developed 
PATENTS PERFECTED EXPERIMENTAL WORK 
EXPERT MODEL AND DIE MAKING 


METAL SPECIALTIES MANUFACTURED 


Panch. Press and Screw Machine Work. Arasa Finishing, Orrdiz- 
ng, Nickel Plating, Enameling. Thirty years’ experience. 


JOHN OLDFIELD, 937 North dist Court, ( CHICAGO 


prine phe pass 0 for us а 


pet 


UNION MODEL WORKS, 181 S. Clark Street, CHICAGO 


DATENTS 


WATSON E. m LEM.AN, 


—— = = — 


Save time and money 
by bert on a Wash- 
attorney. 


FLegistered Patent Attorney 
COLUMBIAN BUILDING, WASHINGTON, D. C. 
advise Free, Tem Free; oe ній. Highest Hesferenoes; Best Service, Heat Service 
P! SECURED OR FILE RETURNED 

FREE opinion as to patentability T n 
fren sut Doni and What To Invent, finest, pubtisation issued Bud 

EVANS, WILHENS @ Co., 

+ Washi C. 
ai t t г V 133 Nassaun Strect" Ne Y. C City 


um 


| "SPECIAL 

Dies and Stamping 
“= TO ORD ЕК = = 

SPECIAL MACHINERY, MODELS 


MANUFACTURING 


EXPERIMENTAL WORK 


DROP FORGING DIES AND DROP FORGINGS 


Hardwire "pues lade. eto Manta to 
Chide Send Satrap les ot гами its 
Esti afi en. Waite for (Our Book lel 

THE GLOBE MACHINE à STAMPING CO. 


47:3 Hamilton St, - Cleveland, Ohio 


Mr, Parkeron Мот. 1, PON resigned his s реон 
nsa an examiner in tha p А B. Patent СОН ев enter 


this firm. 
210 Dietz Building - » WASHINGTON, D. С. 


CEMENT WORKER'S TOOLS.—The  {llustra- 
tions will sufficiently explain these tools to all ece- 
ment workers, The jointer cuts 5-16 im. deep: the 
driveway frame ls 15x20 in. and makes 12 T-shaped 


1те н җитү" АЕ ПИТЕРЕ ТЕТТЕ 


DRIVEWAY IM Em ESSION FRAME. 


| DRIVEWAY ROLLER. 
impressions: the round corner smoothing trowel Is 
made for clrelea of 9 and 244 dn. radius; the drive- 


way roller makes grooves 1'!ó In. npart. 


FISH KNIFE.—A knife specially made for use 
| hy fishermen aud hunters, who will understand its 
| müvantages from au examinatiou of the illustration. 


= ee 


m EESEEUGRIOET-- ——— 1 


IS THERE A "POP" AGENT IN YOUR SHOP? 
IF NOT, WRITE US FOR PROPOSITION. 


Please mention Popular Mechanics when writing Advertisers. 
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| The Largest Factory і in the United States for Manufacturing Metal Specialties 5,4779 | 


| Write ws for estimate on апу article you want manufactured. Prompt and careful attention giten all iin, a, РЙ 
| FORT DEARBORN MFG. CO. 


Manufacturers of Incorporated 1845, 

SPECIAL MACHINERY DIES, TOOLS, Etc. Also Blanking, Forming and Drawing of Sheet Metal 
63-65 Crossing Street - CHICAGO 

| Gear rand Usa Cutting Burface and Circular Grinding | Borew Maahina "=k 


п mm п тшш сш 


ET UM 
PATENTS 


[# you wish te buy or lease on 

| royalty, patents on hardware or 
mail "m жайа, machinery in fact anything, write me, 
INVENTORS desirous of selling their patents 
quickly and to theobest advantage should register with 


me. | cam save you time and money, 


| 705 Mutual Life Bldg. 
E Charles Ac Scott." Buffalo. N.Y. 


COINS KILL GERMS. 


Disease-producing germs u de not Wye longer than 
48 hours on colus and some live even a shorter 
perle]. The metal poasesses antiseptl: qualities 
Which kill the germs. Dr. Park, a bacteriologist in 
the rescarch laboratory of the department of health, 
has fully established this fact by a number of im- 
portant experiments. 

A piece of glass, two pieces of paper, four dimes, 
four nickels nud six pennies were covered with a 
thin layer of diphtheria germs and at the end of 
48 hours not one could be found on the coins, though 
those on the glass and paper were still living. In 
trying to ascertain just how long the germs can 
live on the coins, a number of pennies, nickels and 
dimes were collected from children who had dlph- 
theria aud were examined after six hours. Living 
germs were found on a number of them, 

Colins were dropped in the “media, or food which 
la fed bacterin, and after 20 hours the copper and 
nickel colns rendered It strongly antiseptic. The 
Biiver colns made it only slghtly so, Colns were | 
laid on gelatine also and dt was observed that no | 


bacteria would grow near the coins. Coins collected || уол мен WINDOW SIGNS 
from persons dii with шы were ex- | “ 4 І ы - = — za 


WE WILL SELL PATENT RIGHTS zs 


cri Bite толосо aani err St. Chamas Adjustable Envelope Clasp 
А WHITE FOR FARTIOULARS Sanitary Folding Tooth Brush 
| CHICAGO COMMERCIAL wae seminal co., 528 West 68d Street, Chicago 


ATENTS 


rre rri Book on i ira m hep apr 6н 
low PORE; Hom to pe] JL IL TT IL 
e for Profit. Gives Mechanical Movements а. 


NAME PLATES, TRADE MARKS 


— THE) Mev rE rec aM Ft € с». 


ТЕЎ UECALCOMÁANIA TRANSFERS. 
L TY. NAME PLATES. TRADE MARKS ABD (RMAM EATS 
T -UPALESCENT TRANSFLR WINDOW SUNY | 


шна Ш гос Dm a KC ien [ TUL ниг n 


nmined for tubercle bacilli at the end of 24 hours 
anml 49 hours, but none could be found. 

Paper inoney will carry thousands of germs а 
long while, and the discovery of some meana of 
rendering them antiseptic at the time of manufac- 
ture so that, like the coins, they could kill their 


own germs, would be most valuable, ralusble ёо Inventor DE Moner-Maklng Patent 
i ———— |  Q'MEARA & BROCK, Fatent Attys., 818 F. Street, Washington, D. б, _ 
apOP,''* USEFUL IN MEXICO. | ИШИ XOER OFFICE. 288 Broadway, How fork mod 


“Will you kindly state price for sending Popular | 
Mechanics for one year to a gentleman living in Eng- | M О » E LS CHICAGO MODEL WORKS 
ана? I take your magazine regulufly and hare | 
found more useful information in it than I could get | i79 Е ниси ST. CHICAGO, ILL. 
in my 50 odd engiueering books. Wishing you every | eur i " Fr MODEL SUPPLIES 
Бопога, Mexico, 


Experimenta 


——— — —-AND MODEL WORK == 
mme Idonas Doveloped,. Circulars Froe. 
Wil, GARDAM RS SON, (Imc.) 
45-51 Hose 5t. New York 


DEL and Experimental 
Work. Inventions de- 


veloped cheap. Send 
es sketch or drawings. 


LUELCH ® CO., New youd CITY 


Please mention Popular Mechanics when writing Advertisers. 
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Earn $50 to $200 a Week 


with our Moving Picture machine out- 
fit, complete for $75.00 to give enter- 
tainments. Agents wanted. 
ZUELCH @ CO. 
ne E. 23d Street, - NEW YORE CITY 


ROYALTY PAID Vr rrr yp ne ee 
ON е Pub. Co., (Inc.) 
SONG POEMS — M 


“WE ANALYS E EVERYTHING" | 
AT REASONABLE RATES 
Should you want to know what is containod in аву 
THE ELLSWORTH LABORATORIES 
MAX D. SLIMMER, Fh. D. 
2357 DEARBORN STEEET, - m 


CHICAGO 


"BURN AIR-IT’S CHEAP is | 


Consumes HD Harrels 


"E Pirs fuel, b rm 
Re fro. pic LEE No 


| 6nal, wood irt, aahsa—no wick, no val 
! " V nd d rable. 6 
| " han раво, u TN 
95 Harrison ГПокееа, 


jn: B0. trial oife 
Wide, € IN 
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THE Nü. 42 BENCH; ALSO MADE WITHOUT CABINET E 
Write for Catalog and Prices 


IG RAND RAPIDS HAND| 
SCREW CO. 


; 146 South lonia Street 
Grand Rapids - - Michigan 


Largest Manufacturers of Manual Training and Home 
Benches im the World, 


www.VintageMagazinesOn-DVD.com 
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I'NEUMATIC CUSHION MASKS. — Playing 
baseball is becoming ens- 
ler and safer all the time; 
before long we may ех: 
pect to have all the hard 
work done by machines, 
A mechanical batter was 
Invented some time agro, 
nmi the ficlders and base 
runners could save a lot 
of running by using motor 
cycles, The pneumatie 
eushlon mask is lined with 
soft rubber bags, which, 
when inflated fit the face 
ensllr, and never get hard 
ami lumpy like the old 
to wenr, 


kind that father nsec 


—— P ——— 
WALL PAPER COST $500,000. 


The wal] paper on the walls of the office of a 
harness shop. at Lamar, Mo, cost $500,000. The 
paper consists of the old checks Issued by the owti- 
er of the shop for the last decade, war mementos In 
the shape of revenue stamps, and one wall is glven 
осе to checks of handsome (design. The smallest 
check ls for 67 cents and the largest for $18,400. 
EXAMINERS OF WASTE-BASKETS AT 

WASHINGTON, 


Two women in the Treasury Department at Wash- 
ington have a unique employment. They are called 
"Examiners of Wuste-Baskets," and that la indeed 
nll that ther do honr after hour from nine to four 
every dar. 

The litter from honodreds of baskets pass through 
thelr hands and thelrs is Indeed an Important sery- 
ice. Each employe or clerk in the department pos- 
вевнев two tagged baskets, which he uses on alter- 
nate days, nud it is required that all paper thrown 
into the basket be torn into two once, Nevertheless 
many documents find thelr way there that would 
cause great апиоуапее, If not actual loss of money, 
hy thelr disappearance. Bank notes from one dollar 
up to ten thousand dollars are handled Ike so many 
pieres of paper and the chances of one or two fall- 
ing into a basket any day nre great. But rarely 
joes a note or document pass unohaserved through the 
hande of the expert women who zo through the waste 
baskets and annually save thousands of dollars of 
Unele Sam's good monty. 


To learn how to make new and resilver 
old mirrors. Immense profits in the 


tell free of c how to emboss, ete 
ld leaf frost and р glass, 
d' tor particulars and start at onca. 


ЕСЕ ЕЕЕ, Wa 


Cz. Las Patterson cb Co., Chicago, 111. 


OUR CELEBRATED 
r ITHORNWARD BRIDGING 


Е TELEPHONES 


За рв 
| Fui aeri LR, dens vrl Оша. опе are muperlor in the Woodwork and Еп. , the Gon- 
dp Banari E Se eis ect cts a 
Se uui ou uc THORNWARD &-BAR BRIDGING TELEPHONES. 
pd TERY FAN MOTOR.—Three blade brass 1,000 Ohms resistance mL. А 25 
fan in. diameter run by four high grade dry bat- (600 = а $10.65 10.2 
E- — 


2,500 “© " 11.00 


| 
© 
= 


Informa- 
tion, 


advice and in- 
structions how te 
establish, equip jf 
and malntaiu ja 
party limes, city | 

or country. 


NO 
TIME 
LIMIT 

TO 

OUR 
Battery Fan Motor. GUARANTEE 


teries, Will run 20 hours continuously, or 100 hors | of our Telephone 
at infrequent futervals. Weight complete 16 Ibis. Apporatas. 
fan motor weirhs 5 Ibs. | Write for spe- 
—__— clal Telephone 
UNIQUE ADVERTISEMENT. —This eut from the Catalog and our 
Metal Worker shows the unique announcement whieh | personal expert 
a firm selling plumbers' supplies sends out in ail- advice. 


Montgomery Ward & Co. 


Michigan ave., Madison and Washington sis., CHICAGO. 


NEVER-LOSE KEY TAG 


Unusually norel and тарса. "n Key Tag which makas it рлу 

pm | the finder to return lost keys 
n Алу үнү: coat ar Inconveniones:, Two 
RIDE s parta Анча together, Mame, md. 
"ron Es - dress and postage on inside, Finder 
1 simply reverses &nd drops in near: 
tt mail box. Ато йя necessity of 
offering reward forreturn. German 


vance of its traveling men. The Idea can easily be | Silver, handsomely made, 28c. postpaid. Agents wanted. 
айаріей to other lines of goods, | C. E. LOCKE MFG. CO., 98 Spruce Street, Kensett, lowa 


iH SIDE 


"ud ИТГ Lade 


Unique Advertisement. 


If you want anything and don't know where to get it write us. 
If you have a new idea or invention ask our Patent Bureau what you want to know and 
they will answer promptly and fully without charge, 
We want a-mechanic in every shop to act as our agent. Write for particulars. 
POPULAR MECHANICS CO. 
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Modern м 
Husiness Necessity 


© CAPACITY 3999.999.999 

Fail, ILE 
aged Wear Erish, wk 
Agis Tiriel 


Таш alating Mas birt Кенан ay кыйышы] Ibs ike gs ЕГ, 
mala, imple, быган Tan meee сты copper risk, FIO, а 


сана. $2000, prepaid is U, 3. Write баг Frea Beonklet ard Special (Тог, 


B С.Е. LOCKE M'F'G CO., 98 Wanat $t. Kensett.Towa 4 


The dumis 


Machine Castings for $10.00 to make 
complete machine, order at once. 


ZUELCH а CO., 025-3858 


NEW YORK CITY 


LOW Gel them pe paying Fight prices for FOE 
plica., Woa sell 


29$ SUPPLIES AT WHOLESALE 
You save 2070 to 40% on every article. E oos 
hide tops and line complete, = 275 
Free illustrated catalog рів фм, 

Е пи рагисиіага. Wrile forit, B 


| B. P. KAROL, | 
220 W.Harrison St., Chicago, X 


Send three one-cent stamps for 5-color 
PICTURE OF LINCOLN РАЕН BRIDGE 


wW. L. STEBBINGS 


Civil and Consulting Engineer 
LICENSED ARCHITECT 
Monadnock Block, - Chicago 
Tel. Harrison 1104 Cable Addresas “Stebbings"” Directory Code 


BE YOUR OWN BOSS 
MANY MAKE $2,000 A YEAE 


You hare the same ehanee, Btart a Mail Order Business nat home. 

We tell you how. Money coming in йу. Enormoumsm profita- 

Everything furnished, Write nt once for our “Starter” and FREE 
particulars. 


P. M. Krueger Co., 155 Washington Bt, Chicago, Ill 


You Can Make 


BIC MONEY 


With My Ncw PRIZE VENDING MACHINES 
Best Novelty nnd Money Maker erer placed on the market. 


Oper: 
atel with nickels. Ala» alr other new style Vending Machines 
now rendy, Write to Manufacturer for full particulars and prices. 


THOS. Н. SHERBORWE, 29 South Srd Street, PHILA, PA 
AGENTS WANTED Belli bottleBarsapartlla for Se, 


best такі Ц T Joe rd Font. 
te today for terme. Е, 


MONTHS FREE 


If you are interested In any kind of Investment— 
(1I, Mining, Plantation, Industrial, Lands, Stocks, 
Bonds, Mortgages, ete , send us your name and 
address and we will sen you The Investor's Review for 
three months free of charge. A journal of advice for 1n- 
wesbors, Gives latest nnd most reliable information concerning new 


enterprises, E nowle is power. Great oppartunitiées come and go. 
Great fakes likewise, Get posted before intresting. Write today, 


INVESTOR'S REVIEW, 1461 Gaff Bidg., CHICAGO, ILL 


| 42 State Street, 


www.VintageMagazinesOn-DVD.com 


You Can Make Gas 
100 Candle Power Strong nt 
15 CENTS A MONTH 
by using our 
Brilliant Gas Lamps 
We Guarnntee Every Lamp 2 


Write for our P, M. Catalogue. It tellg 
all about them and our gasoline system, 


Brilliant Gas те Ce. 


Lh 1171108 pem 
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NEW BOOKS FOR SALE BY POPULAR 


MECHANICS 
 IRHIGATION AND DRAINAGE. By F. H. 
king, 500 pagos; illustrated.) Cloth, Price, £1.50. 
Although we have already а number of books on 


irrigation as well as on dralning, the close relation- 
Rhip of these important fartors Їп sell culture has 
never been so clearly anl convincingly set forth аз 
the gothor has domne 1n this volume, He presents 
in а broad yet specife way. the fundamental prin- 
Ciples which underlie, the | methods of culture by 
irrigation and drainage: 


LOCKS AND BUILDERS’ 
Henry Н. Towne, 1117 pagos; illustrated. Price, 
$4. Contents: Marrative and historical: meclhiun- 
lcs of hardware; art  metal-work and ornament; 
lacks nnd latelies; loch in sets; plain hardware: 
hardware groups; /cabinct hardware; speclitcations. 


DAIHYMAN'S MANUAL. By Henry Stewart. 
476 pages: dHllustrated. Cloth Pricer, £1.50. Dairy 
farming, if intelligently nnd systematically purmer, 
ls one of the/most profitable branches of agriculture, 
nnd this imdustry has advances wlth greater strides 
during the last quarter of n century than any other 
of the great agricultural interests The book em- 
bodies п full knowledge of Improved methods and 
all that is latest and most valuable in dairy lore, 
nul embraces the entire subject and willl prove a 


HARDWARE. Hy 


| тапш handbook to everyone who ia interested 
in 
| stantially gotten wp. 


any part of dairying. Fully illustrated and sub- 


PRACTICAL FORESTRY, Andrew 8, Ful- 
ler, 448 pages: illustrated. — Cloth. — Price, $1.50. 
Treats of the propagation, рані, aml  eultiven- 
tion, with a deseription and the botanical and prope 
Шаг names of all the Indlgenous trees of the United 
States, both evergreen and dechlumous, with notes on 
a large number of the most valuable exotic species, 


STEVENS’ MECHANICAL CATECHISM. Ey 


Br 


Н. G. Steyvers, М. E. 15 pages, 4x6 inches. Illus- 
іга. Cloth. Price, $1. The subjects § trented 
їп n most Interesting: nnd thorough manier. Not 


а technical work but s thorough and practical guide 
for every station anid aue enebneer, Areman, elec 
triclan, motorman and icee-machine man, in fact, for 


| every mechanic, 


ELECTRICITY. 
PHACTICAL ELECTRICS. 155 pages; 120 Ilus- 
trations: 8vo,; cloth, Price, The, The fifth edition 
Of this universal handy book on everyday electrical 


matters, Contents: Alarms, batteries, bells, con- 
| nections, carbons, colls, intensity ссх, — dvnamo- 
| electric machines, fire risks, mensuring, micro- 
phones, motors, phenographs, photophenes, storage, 
| terminals, teleplores. 

A colore ventriloquist of Centerville, Md, has a 


What might be considered funny, 
&RAyR the Monumental] News, At п funernl in 
Queenstown, he threw his тосе into the startling 
words, "Let me down ensy, hoys'"—npparently from 
the mouth of the corpse, There was а general 
&tampede: but, when order was finally restored, ff- 
ter the casket had been burst open to give the 
corpse falr—only to find dt a vorpee still—the prar- 
tical joker waa taken In charge and consigned to 
the care of the sherif, and the burial proceeded. 


peculiar iden of 


Plense mention Popular Mechanics when writing Advertisers. 


— The season ia here to 


MAKE MONEY 


| Get started early. 
$40 to $75 


A МЕЕ И 


Can be made with one of 
Lese 


TEN Steam Peanut Roasters 
and Corn Poppers 


15. DUNBAR & CO. 
16-18 No. Desplaines Bt. 
CHICAGO. 


Catalog Free. 


EC OO 


PANAMA’S NAVY. 


The Republie of Panama has a navy. The navy 
is a stenm yacht which was bought from a New 
York won. She wil! be armed with two 3-pounders 
ana] two automatic rapil-irers, Which will give her 
an armament os heavy as the participants in a negro 
crap game usually carry, And she is commauded 
by au admiral from KAnsas City.—Arkansas Gazette, 


— — 
THE EXPOSITION OF THE GREAT NORTH- 
WEST. 


The Lewis and Ciurk Exposition, now belong held 
at Portland, (re, while tittingly commemoratiug Clie 
intrepidity cf the explorers, who advanced into the 
will country with little. other ail than their own 
dauntless eournge to sustain them, is practically the 
‘coming oul’ of the great Northwest. The growth 
ond progress of the Western country has been almost 
magical, It is less than sixty rears since the first 
settlers of the country, the founders of its cities, 
among them the brave Mareus Whitman, were ms 
sacred by the Indians, and now the Northwest ЛЕ 
calling the people of every nation to cotie am]. see 
of how great wealth ond resources she ts possessed, 
how she has been “finished” in the school of 8rieuce 
nnd mechanics and art. and what her enthusiasms 
nml asplrations nre. Much that the old astern 
cities have gathered in through dhe slow- centuries, 
the Northwest has noqulired In ber brief span of sixty 
years without sacrificing any wf the exhilarating 
iniüuuences and cheer of a land Where many of Its 
Inhabliants are also its pioneers, 

Probably no more beautiful loeatlon in the country 
could have been selected in whieh to holl пп expo- 
sition than the spot chosen for the site of the 
Lewis and Clark fair. -The-spurs of the noble Cas- 
codes with their foresta of! fir form the environs 
of the exposition grounds. From any polnt the white 
penas of Hood, Jefferson, Salnt Helen's, Adams, Ta- 
coma or Raniero Three Sisters nnd many others 
are in view: the Willamette and the noble Colum- 
bia with its mateobesautiful falla aml its ралася 
nre near br nmd the const is but a few hours" run 
distant. » Yet In the midst of all thls primitive 
grandeur will be found the marvels of this age and 
others from every country under the sun. In place 
of the Pike and Milwar of the previous fairs the 
прое И have, what is more appropriate to the 
location, a '""Trall." The Oregon climate Is Ideal, 

———A——— 2 
Africn is being spanned hr a creat telezraph line 


trenching from the Cape to Cairn. At one place, 
where a swamp, 100 miles long. breaks the line, 
enmmnnieations will be transmitted hy means of 


wireless telecraplir, 


Piense mention Popular Mechanics 
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|Made-to-Order 


Suits $12.50 


Nothing Ready-Made 5 


risk, You simply allow us to prove how m 
better our garments are than those you buy 
your local tailor for twice our price. 


10,000 Pairs of 
$5 Trousers Free 


To induce you to give us 
your first er, we will give 
Wo a pair of All 
ool Trousers Pree 
ien] first suit order, 
Tr Du write today 
oT т Free loth, "ior у 
Our elegant i. ER. 
£18 an 5o po ed 
all-wool suits, cach m 
strictly to order. 
We hereby agree to give you 5 
days to examine and tryon 
Zarments in your own home, 
with the distinct agreement Lo Té 
fund the entire amount upon the 
return of the garments to ш, i 
unsatisiactory. “Write today for 
book of styles, measurement 
blanks and ийре assortment of 
nobby all-wool suiting samples 
free, and see for porama ow 
well we catdress you and the dollars you 
can save by ordering a suitof us and рег. 38 7 
ting a pair of $5 all-wooltrousers [ree ЕЕ 
OWEN T T.MOSEB & 00., TAILORS, : 
212 Moses Bullding, 
Tefertnces! Ажу one of oor iri; ssp Customers ar the MiUwankse Arktis 
Etas Hank, Chiou. Capial Baek, 254108, 00 
bh. ^ аа-а PUE suf and wou fis confon tay -+ 


Owen T. Moses & Со..212 Moses Bldg., a E — Pleas 


Guaranteed to fit and please you. You take no 


|| pue me style book and samples of Bulls, inch ding your fret 


| feousers samples. 1 expect to buy a suit costing about | 

ER » I prefer eene СООТ. еннен, D 
PIANE, ee казаки MEAM E ERE d ———AAT 
Address 


Kypewrr Writers p 


М пы (1 oA PLI DE RESTED 

"еВ at HALF MANUFACTURERS PIICREH 
allowing rental to apply on price. Ship il w itla 
rivilege of examination. Write for o at nloague 
TYPEWRITER EMPORIUM, 202 LaSalle St. Chicago 


LIST T REFRIGERATORS $6. 2] 


Factory Closing Out 
SALE 


Price less than cost 
to manufacture 
White Enamel Lined, Zino Lined 
Galvanized Btecl Lined 


Charcoal, Granite Hook Filling 
Cold Air Spaco 


Our prices $5.00 to $8.00 Less than Department Stores 


BENT ANYWHERE C. О. D. BUBJECT 
TO APPROVAL 


Tolman Steel Range Co. 
66 Lake Street, Chicago 


when writing Advertisers. 
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“Want and “For Sale" Ads, Z2 cenis per 
word, parable in advance, Replies may be 
sent to & number, care Popular Mechanics 
and will be forwarded promptly without 
extra charge, 


“SHOP NOTES'"—Pnper covers DO cents, Popular 
Mechanics. 


AUTOMOBILES. 


FOR FALE—One gasoline motor 8 h. p. two cylin- 
der $100. Also Dyke two-speed forward transmis- 
Bion $10. Dr. Hoffman, Plainfield, 111. 


FOR SALE—<Automoblle runabout 12 h. p. Op- 
mt gasoline engine: trap sent; thoroughly rebuilt. 
oaltively a good servicnble machine, $500. F. О, 
Box 250, Flora, Ind. 


“FOR SALE OR EXCHANGE-—Automoblle gent. 
Address €. C. HL, 18 North Front St, Columbus, 0, 


FOR SALE—#285 burs 1903 Long Distance Run- 
about, posting over $1,250, Нате another ear reason 
m он he Starin Company, North Tonawanda, 


— 


FOR SALE OR EXCHANGE-—-4 h. p. automobile 
or bonat 4 cycle опе engine. Address A. E. C. 
15 North Front SL, Columbus, O. 


BLACESMITHS. 


GOOD BLACKSMITHS ARE SCARCE AND BUT 
FEW LEARNING THE TRADE, 

And the smith comes [first of all professions or 
trndos, The smith must make the tools first for all, 
from the surgeon to the safe blower, by using Toy'a 
Treatise on new steels explaining how to work them 
with 75 new methods for working all dificult jobs. 
Ten receipts for making your own compounds for 
welding different kinds of steel solid. Thermite weld- 
Ing fully cxplained; also two colored tool tempering 
charts: chart A explains all annenling and harden- 
ing: Chart B explains both scientific and plain tem- 
pering to a standard. АП the above for $1.00, Yal- 
uable samples free. W. M. Toy, Sldney, Ohlo. 


BUSINESS CHANCES, 


FOR SALE—A very desirable machine and re- 
ir shop, residence, location and business, manu- 
acture wood sawing machinery, which is in great 
demand: more business than con attend to; want 


to retire; a bargain. Irving Fox, Rochester, Minn, 


FOR SALE— Blacksmith shop, house and barn in 
amall inland town in Kansas Пош good business 
and renting for 217 per month. Bargain at $1,400. 

В. R, care Popular Mechanles, 


Optics and repairs 


FOR SALE—Jewelry store, 
Popula- 


ay all expenses. Only two сошре шту 
thon 15,000. Stock uud fixtures Involee F5,000 of 
over, Price $4,000 cash buys good will, ete. Stand 
established 25 years, Phil Levy, Henderson, Ky. 


FOR SALE—Foundrr and machine shop in town 
of 3,000; central Minnesota. Well equipped for re- 
pairing and manufacturing, Nearest competition TO 
miles. Address Hox 590, Litehfiehl, Minn, 


START A MIRROR FACTORY / in 
There's money in it. We teach rot an 
you success at once Send DO cents 
mirror, testimonials. Do 


None without. 


pür town. 
шиге 
for sample 
it now. 


ш шшш = Á Ce 


northwestern town, 4 | 
bundle work. For full particulars address Box 82, 


Morden, Manitoba. 


FOR EALE-—A goo poultry and dairy farm in 
the San Joaquin Valley; ^r ie Hoe hy д seven- room 
house, plastered and painted. Barn 30x42. Poultry, 
pigeon and rabbit housesm Over 400 Almond trees 
nnd a variety of fruit trees, For description and 
price, address. E. D. Capwell, Mereed, Cal. 


FOR SALE—Fonundry and Machine shop. Com- 
plete equipment for building mine cars. Location 
midwar between the great coal fields of Indiana and 
Illinois. Also equipment for building severnl aizen 
of stationary and marine gas engines, and a good line 
of patterns for Jobbing work. in a goni manufactur- 
ing town, 2 railroads, 2 navigable rivers, no other 
foundry within 25 miles. Real estate, stock and 
toola Involee about $8,000.00. A great bargain. H. 
H. Mason, Mt. Carmel, Ill. 
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BROOM FACTORY—At a 
your eres. Good reasons for selling; will duvolee at 
about $125. Wrote to Milo Jamison, Newport, Ia. 


FOR SALE—One-half Interest In Inundry to a 
practical launderer. Epring City Laundry, апке: 
sha, Wis. 


Six Thousand acres of fine timber land tn Idaho 
(deeded) for sale cheap 1 taken soon. Address W, 
J. Кашеу, Nezperce, Idaho. 


ENGINES. 
A PRACTICAL BOOK, "Dies and Dicmaking.” 
Postpaid $1. J. L. Lucas, Hrfflzeport, Conn, 


FOR SALE-—One 13 by 13 Ball & Wood, high- 
&peed enziue: also one 35 kw, alternator. > Address 
Vindex Co, Aurora, IIl 


rice that willl open 


MISCELLANEOUS. 


WANTED—Experienced machine shop foreman. 
Must come well recommended, Address W. E. D., 
čare Popular Mechanics, 


AUTOMOBILES—Thelr operation, care, maninge- 
ment god construction, together with scale drawings 
showing how an up-to-date machine ean be bullt for 
200, sent on receipt of request enclosing two-cent 
кїї. McLaren Automobile School, 64 NM. lith 
Street, Philadelphia. 


BRAINS FOR SALE—Do you want a prospectus 
written and (illustrated for your new company or 
arndicate? Do you want one that will command at= 
tention and sell shares? Do уоп need a catalogue 
or booklet that willl not be thrown In the waste 
basket? If so write to Expert, care of Popular Ма-: 
chanics, Journal bullding, Chlengo. 


CAMERA FOR BALE-—Vive camèra, 34x84, in. 
in good condition, $3. С. L- 5., Popular Mechanies. 


ADVERTISING COURSE FOR 8ALE—F dll 
course of lessons from the foremost school in the 
country. Price $10. С. L. &., Popular Mechanics. 


WHEN YOU WANT anrthing and don't know 
where to get it, write Popular Mechanics. 


e 


DEATH is sald to be pleasant when it takes place 


by drowning: however, we do not believe you want 
to die that way. “How to Swim” is the book that 
wil teach Fou how to swim, Contains 100 illustri- 
tions: sent pestpald for $1. Popular Mechanles, 


WANTED—If you have anything In light metal 
minufacturing, job or experimental work, write mo». 
Lowest prices, Schwabe & Son, 550 W. Washington 
St., Chicago. 


GET OUR PRICE on Maenet Wire and Battery 


Lamps. Sale for this month only. E&mith's Mail 
Order Supply Honee, 207-213 Eust Van Buren St, 
Chleago. 


FOR BSALE-—Two new ton] chests made of yel- 
low poplar and built to stand тешип usage, Inside 
measurements 31 br 18 hy 16794 in: and one 38 by 
244, by 234, in. C. T. Hratt, Baton, Ind. 


CAMERA OUTEITIT—The best bargain yet. Ап 


Al Vista Panoramic camera сїйї for pletures 5 b 
12. Write for full particulars. Otto Glisow, Meil- 
ford. Wis, 


ATTENTION MACHINISTS and carpenters, We 
wish to let you know that we carry n full line of 
mechanical tools of all deseriptlons. We are giving 
the readers of Popular Mechanica an opportunity to 
get good tools at cut rate prices, We enrry all 
makes, Write for one of our 6 In, hook rules, price 
60 cents. Send for catalogues. Eureka Tool Supply 
Co, Wilkinsburg, Pa. 


SALE—One gasoline brazier: one §8-inch 
Smith blower with connecting shaft; one $ 
eleetric motor; several emery grinders; one alr com- 
pressor: also a lot of patterns for 2 h. р; gasoline 
pngines. J, D. Schulz, Box 176 North Chicago, IIl. 


SMALL STEEL CANNONS—BSevernl left over 
from last year: 10 in, £1.25: 12 In. $1.75; 15 In, 
£2.50: and breech loading 12-gunge, $5. If топ 
write  inelose stamp, castings, ete. Salineville 
Model & Machine Works, Salinerille, ©. 


WANTED—A second-hand gasoline motor, be- 
tween 1 and 4 h. p. Must be in good condition. 
Henry Hettke, 18 Grave St, Marinette, Wis, 
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MISCELLANEOUS. — (Continued) 


FOR SALE—Two bh. p. motor eyele engine, cast- 
ings nearly finished, or will exchange for small 110 
welt motor, Hey Bascom, 224 Bouth 4th St, Stri- 
benville, ©. 


FOR SALE—Coclimblan 
new. Send for photo, amd description, 
Waverly, ©. 


WE CAN TELL rou where to get good bargains 
in all kinds of second hand machinery. Popular 
Moeehanlca, 


graphophone, good as 
E. Bevaril, 


A PRACTICAL BOOK, "Dies and Diemaklng." 
Postpaid $1. J. L. Lucas, Bridgeport, Conn. 


FOR SALE or trade—Gurley  vernler transit 
compass, Want 5 by 10 view camera, small engine, 
boiler, or technical books. Knight Bros, Crown 
Point, Ind. 


FOR SALE—One voltamp medical battery No. 6, 
good as new, £4, G. M. Hyatt, Eaton, Ind. 


FOR SALE—Poultry, Barred Plymouth Rocks, 
200 fine уоп, соп ready te ship. ggs $1 per st. 
ting for July. Correspondence sollelted, Circulars 


free. Frank J. Overstreet, Klown, Kans. 


FOR SALE-National typewriter, In good ondi- 
tlon. Wil exchange for second-hand lathe, С, W. 
Baldwin, Council Grove, : Kans. 


WAN TED—Second-hotd engine lathe, with Z0 to 
24 in swing, 7 to 8 ft. from center to center, Fred 
Grimm, Tustin, Wis. 


FOR SALE or trade—Itallan harp. 
Florence, Neb, 


Jesse Gibson, 


FoR SALE—One motor cvele frame, complete, 
£25. One motor 1*4 h. pj, complete, $25. Both new 
nnd big burzalus. M. J. Tavlor, Camden, Mich, 


M — 


FOR SALE—Electrical supplies and apparatus: of 
every deseription, Amateur supplies at) wonderfully 
low prices. Send stamp for bargsin sheet of new 
and second hami goods nnd catalog of NI s 
Hinford Electric Works, 994 Washington Boolevard, 
Chicago, Ill. 


FOR SALE—Srracuse  chalnless  bieyele, new, 
$35, cost Sin. Н. G. Raymond Et. Cloud, Minn. 


A HARGAIN—Drawing outfit, тале $12.50, with 
fine German silver instruments. — sed only short 
time. Price, $6.50. Address) Dwight W. Dilty, 
Greenville, O. 


[Commas Red Clover 


ENGINEER'S LICENSE--Englneers, electricians, 
liremen and machinists, send for free pamphlet ide- 
scribing Spangenberg's Steam and Electrical Engi- 
neering; 612 pages; 648 illustrations; 1,035 questions 
аш answers: suit cut: best book ever published. 
Geo. Zeller Book Co, St. Louis, Mo. 


FOR SALE-—Two correspondence courses: one on 
electrical work, the offer om plane and solid geom- 


tiry; by the foremost correspondence schools in the ` 


согу. Also п ky h. p. motor, 220-volt, Address 


Н. G. P, Popular Mechanics, 


FOR fae D right to make and sell recently 

Mitented article Cheap; sells at sight to house- 
eepers; any mechanic ean make И. Selle at 40 
cente Half profit. No expensive machinery. Start 
on few dollars. Address яса Machine Shop, Lock 
box 63, Bloomfield, Mo. 


WANSTED—Gool 4x5 — kodak for film or plates: 
ely be ehenp for cosh, J. €. Nelson, Grandin. N. 
ak- 


Cures Cancer, Eczema, Balt-Eheum, Eheu- 
matiam and all other Blood Diseases 


How 1 1 lize the t 
oür/ommon red cloter? It inthe best bleed 
puritier known. Thotsandaof prominent peo. 


ple hare been cured of cancer, r А 

constipation, eczema, akin nnd Ы diners 

by ita use, Bend your addres to D. INeedhnm'a 

' И Тө mili mall tres a Pall брало, 1. ee 
Glover Blossom Extract, a history of how Mr. Kenthir cared 


hia cancer and testimonials from many who have weed the 
remedy. If you have any disorder of the blood lock inte the 
merits of Needhum's Clover. It is the best blood purifier 


known. 


"SHOP NOTES." 


UU mmm mo © — c 


200 Pages, 
$85 Illustrations. 


PRICE - - - 5O CENTS. 


POPULAR MECHANICS 


from $80 to $125 Per Month 


WE WANT YOUNG MEN for Firemen 
and Brakemen, experience unnecessary. 
High Wages, Promotion, 
secured as soon as competent. 
structions by mail. Cut out Cou- 
pon and send with stamp for 
full particulars to-day . . 


National Railway Training 
School, 224 Boston Blk. 
MINNEAPOLIS, MINN. 


Please mention Popular Mechanics when writing Advertisers, 


Positions 


In- 
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Is Daus’ Tip-Top: 

& TO PROVE that Daus* “Tip Top" ls 
^ the best and simplest device for mak- 
lng 1040 сортов from pen. written 
and 50 copies from typewritten ari- 
X ginal, we will p i» complete dupli- 
calor, cap siat, ww Pte. Чыны 


k ceri 10) eg быар 

= ce F) ess frade | | 

LUCERE Hu эн 
| : „ Ж» DY LICAT CO, 

Daus Building,  1l1lJohn5t. New York Ült 


Wh at 


WiL. ' 
nipped ing. Shor 


eu E AL 


Bo chew aimple, anyone can now ан in 2 Tews 
by mail. їз inb Terence to regulnr work. | 
ucatinnnl offer of the age, Endorsed by, leading papers [i | 
and eminent educators aa the grentesk work ator? d 
| uration, nda of testimoniala Si 
mpaign of Education. Bll5 Hroadway, New Yora eCity 


00000000000000000000000 
WHEN IN SAN FRANCISCO 


- YOU CAN ALWAYS GET 


Popular Mechanics 


and its booker. as well as Басі numbers, 
and any other book or periodical you want. 


ROBERT C. ROSS, 1203 Market 5t., 'Frisco. 


BE A 


WATCHMA KFR. 
Frea. 


EARN WHILE YOU LEARN. Send for Fres. 
Postal | Stone's School OF Watchman kin " 
Баг, О ШШ л Globe Bldg. St, Paul, Minnesota, " 


RED Se ee РЕ 
-— а. OoOo — 


ML E The Greatest 
IN NATURAL COL ORS Invention. | 
WITH ANY CAMERA | "5. 


New Work Camera Invention Co,.,| 
110 Е. 23га Street, Hew York City 


An adr ews Office Desks 


Hare n ону Д ry credit and are & 
OHEDIT 


made by 
аду де who know bow, 


ir name, for they are 


The А.Н. Andrews Co. 


DRAWING 2 


STUDENTS NEED - 
THE DRAFTSMAN 
25c for 4 months— Cleveland, Ohio 
"Shop Notes 19005," 


200 pages, 385 cuts, 
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Civil War Relics 
and Curios 


$1.00 EACH 


For сову corners 
nud dens, 


| , Write for circular, 
| WALSH'S SONS & co., 261 Washington St., Newark, N. J. 


Е ош ee шо: с тыш ш 


PORTABLE TENT for campers, miners and rx- 
plorers, The frame ila made of four wooden srei luns 
which slide past each other to the length, of / one 
section, for Packing. To pitch the tent the frome 


Dunk: faul =a perfec! shelter from irira heat er codd 


Is drawn out to full length and the ends stuck in 
the ground 6 in. This leaves the arebed frome twiee 
as wide as its height. Two pees are driven, to 
Which the canvas is fastened: then the canvas da 
drawn over the frame, In ordinary weather only two 
pegs are necded. In stormy or very hot weather a 
second and Inrger frome oud canvas can be placed 
over the first 

The single tent and frame 
seconds. 


price 50 cents—Fopular Mechanica, 


enn be erected in 99 


Ti 


KEUFFEL & ESSER COMPANY 


OF NEW YORK 
111 East Madison St Chicago 


Drawing Materials Surveying Instruments 
WRITE FOR NEW CATALOG 


———————————————— 


CU — — 800007 
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WORK BENCH.—This bench is recommended пя 
apeelally desirable for use by amateurs, youths, and 
those who do not need to use a bench constantly. 
It is 4 ft. long exclusive of the vises, of whieh there 


and tool rack, 


gre two, It has back board holes 
for stops, and maple top. Bench is 20 In, while, 32 in. 
high and is very substantially made. Is quite inex- 
pensive and will last a lifetime, 


GROUPS OF MECHANICAL FIGURES.—Each 
of these groups consists of - mininture beings, 
which perform a great variety of movements and 
operations, One group, called “Mechanical Acrobats,” 
consists of six men, 6 in. tall, in a/playhouse, each 
of whom performs some distinct acrobatic feat. In 
eSondown on the Levee’ there are six negroes Wha 
play the Jewsharp, pick a banjo, flourish rattle bones, 
bent time with thelr feet, ete. / The best plece, how- 
ever, Ia n scene in a steel works, where two forges 
in operation give of smoke and the figures beat 
iron in the forges, operate a stamping machine, ete. 
The figures have both elbow and shoulder motion, 
and the number of methauical movements involv ex] 


[s amazing. 


THRIPS, A NEW ORCHARD PEST. 


The thrip is a new pest which threatens the 
orchards of the West; that is, it is new to the pub- 
lié, for scientists have had thrips on the bad list 
for some years, It is a very small, black insect 
which goes from one blossom to another killing 
the buds. The usnal methods for destroying insects 
are harmless to the thrip, whieh has the faculty 
of retiring within itself and closing Its breathing 
pores. The thrip trust, however, is destined to be 
short lived, for alrendy another insect has appeared, 
the raphidian, which thrives on thrips aud is other- 
wise well behavedl and does not harm trees. 


m 
i 


suumumuumu ————— 


БОО BOOKS 
Our new catalog of latest me- 
chanical and technical books, 
now ready. Write for a copy. 


Want 


pewriter | Free? 


It takes no money and very 
little effort to earn A FINE 
TYPEWRITER. This is cer- 
tainly. the greatest offer we 
have ever made. Write at once 


for “How To Get It.” 


Popular Mechanics, 
JOURNAL BUILDING, CHICAGO 


Juss E 


LETTE RING. 


A nent booklot, now ready, contalna 
many good things for studenta 


PRICK, 25 CENTS 


DESIGNERS, 


DRAFTSMEN, arcurrecrs. 
neml oor new book on dimensions of 
Pipe, Fittings and Valves 


NO BOOK LIKE IT 
FLEXIBLE CLOTH HACKS, 50 CENTS, 


HAVE YOU SEEN A OOPY OF 
THE DRAFTSMAN? 
It ів a neat momihlpmagasine ou DRAFTING 


$1.00 PER YEAR. 4 MONTHS TRIAL, 250. 
orthe Magazine nnd “Lettering” for $1.00 


—— ADDRESS - - 
THE DRAFTSMAN, Cleveland, O. 


ET E EE | : А " = == 
Я ] а 
| М - E - = 


Please mention Popular Mechanics when writing Advertisers. 


For more magazines like this click here => 


www.VintageMagazinesOn-DVD.com 


Ti8 


ARITHMETIC 


SELF TAUGHT 


SPANGENBERG'S | 


Do not despair because through 
| neglect you ave Wh atten what 
PRALTILAL you once learn t Arith- 


" metic. Prof. 8 angeaberg/à New 
ҮШША | Method requires no teacher. 228 
MS E | pages; sent prepa pald on receipt 
Sell - Гашо of 550. in stamps, Best book 
ever published, 


ESTAELIEHED uni 
GEO. А. ZELLER BOOK COMPANY 
Ageats Wanted кытын. 55 Se. 4th Si, St. — Mo. 


BUGENE DI ҮЙҮ “COMPANY 


181 Monroe Street, CHICAGO 
119-121 77.234 5t, NEW YORE 


owt eomplete line of 


Materials and | 
Surveying Instruments 


Our Rapid Printing Blue Print Paper has no equal. 


The Celebrated Vandyke Solar Paper for Blue and 
Black line prints. Send for sample printa, 


ALL GOODS WARRANTED 
WRITE FOR CATALOG '"'P'—I16-pp, PROFUBELT ILLUNT"D, 


Drawing 


| I & ZW 


Modern Electricity 


=a Explains X-Eays, Wireless 
| elegraphy, Kadium, 
‘Translation & Distribution, 
Power Stations, Wiring, etc. 
"Written in plain Engllah. 


САП Problems Solved 


Practical—Aceurate—Scienltific 
150 illustrations, 
355 pages. Cross index, 
“A practical handbook for stu- 
denta, apprentices, and electrical 
engineers.”'—Seientific American. 


Silk Cloth. sca al cover, silver slamping, . , $1.50 
Seal Leather, marbled edges, gold stamping, . . 1.00 


LAIRD & LEE, sess s. CHICAGO 
A SCHOOL WITHIN ITSELF] 


Bpace will not permit our tell. 
ing you all about this book, but 
better atill, we give you a chance 
to examine It for yourself by our 
offer Еа ушы money if TD in 
not sntia Lory прош examin&- 
tion. Under thia effer, 13,000 
ples have been bold and paid 

г. nd out of thia number wo M 
Dave refunded for only forty M 
There ме. mineteem 

Ta, carrying 
rinciplea of 

the art to the 

nt&ins ё 
500 worda- 


ard Edlilon. Price, $2.04 delivered 


,ULENELAND ARMATURE WORKS, 
Strect Cleveland, Ohio | 


борів. 


oha 
fundamental 
icity a throng 
Па CE, 
dictionary лаш LM 


.lowing plan will prove quite helpful. 


CHERRY TREE ALARM.—W here a person has 
only a few cherry trees and is specially anxious to ' 
preserve them from depredation by birds, the fol- 
Suspend ап 
electric ball in each tree and connect all the bella to 
the necessary number of dry batteries. A push 
button can be located in the house and the bells 
rung at frequent Intervals. Or a make-and-break 
device can be rigged with the worn out works of 
а elock by which the bells will sound automatically 
üt frequent Intervals, 

A writer in Amateur Work recommends the use 
of buzzers Instead of bella, the buzzers being placed 
In metal mégaphones to Increase the sound, 


ORCHARD DUSTER.—This is a portable device 
operated by a hand erank which throws gs stream of 
desired size of dust, powdered chemicals, ete, on 
the principle of the spraying machines, | Sald to be 
less work and more effective than quid spraying. 


WATCH PROTECTOR.This entirely new and 
&mple devico is a positive protection ngninst the 
lass of your watch by pickpockets. It is enslly at- 
tached to any pocket, corset or dress. Does not 


Watch Protector, 


interfere In the removal of the watch by the wearer, 
but makes it Impoaalhle for any other person to do 
Bo without your knowledge. Good sport can be had 
by requesting rour friends to take your watch from 
your pocket when ther ask you what time it 1s, 
APPARATUS FOR CLEANING MACHINE OIL. 
—Oll which has been used in ranning engines, dyni- 
mos and motors is Introduced in the clotted state 
Into a setilinz chamber at the top of the device, 
The liquid passes thence dn the direction of the 
arrows through two other settling chambers, each 


Oil Cleaning Device. 


having at the bottom a faucet through which sedl- 
ment may be removed. The oll then passes through 
а series of filtering chambers arranged on an in- 
clined plane. From the last filter It Is removed 
ready for tae. 


When you have a good shop “kink” send it in and 


let others have the benefit of your ideas. 


Please mention Popular Mechanics when writing Advertisers. 


CATALOGS RECEIVED. 


EVERYTHING FOR YOU AND YOUR AUTO 
is the appropriate title of a handsome catalog re- 
cently Issued by the Motor Car Supply Co, of Chi- 
cago. The book will be found valuable to autolsts 
in that it gives them a great variety of the various 
devices as well as special and sultable apparel for 
nutomobiling from which to choose, The complete- 
ness of the book is one of Its chief merita. 


CATALOG NO. 21, Issued br the Capital Gas 
Engine Company, Indlanapolls, contains a great dea] 
of interesting Information on the gns engine for all 
those who have use for these machines, The 
pimphlet Is well illustrated with diagrams and en- 
gravings. 


AIR AND GAS COMPRESSORS.—A 175-page 
book, L 510, deseribing and illustrating n complete 
line of steam, electric, gas and power-driven com- 
pressors of all-types, Including single and duplex 
aud simple and compound: single and multistage, 
ete, 15 being distributed by the Laidlaw-Dunn-Gordon 
Cos 114 Liberty street, New York City. It gives the 
results of the latest Investigations upon alr-valve 
GEATA (the most eritical feature of an alr compressor) 
and shows n gear combining the quietnegs, efficiency 
and high speed qualities of mechanically-moved valves 
with the elasticity of poppet valves, 

It also explains the air lift for rnising water from 
driven or bored wells, gives the amount of air re- 
quired for pumps and drills, tella how to caleulate 
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Mechanical Drafting 


BY CHAS, W. REINHARDT 
Chief Draftaman, Engineering News 
abhor of ‘Lettering for Draftsmen, Engineers and 
Btudeéenkn,'" 
"SHOWS HOW TO DO II" 
section lining, curved surtace shading. abading of ineitned 
AFP acea, роронтари са drawing, character and finish, ete, 
Boards 1159 ine. #2 рр. S0 text illustrations and 11 full 
page plates. Pintea I to IV eonta'az 60 distimct onten- 
| for on lining. | 
"Prof, Jacoby of Correll, Says! " Each of the 
chapters on "outline shading” and пт “sectfon [in- 
ing" are alone worth the price of the book," 
Most Popular Book on Mechanical Drafting Ever 
Published 
Adopted ан Standard in many Technical Bchoola 
PRICE, $1.00 


MECHANICS 
- PROBLEMS NEERING STUDENTS 


By Prof. Frank B. Sanborn 


=r problems, many being éxnmples in engineering 
1 CS, 
Pr Gontante’ I. Work (Problema 1 to 1725. II, Foroe 


{Problèma 173 to 46), ILI, Motion 1 Problema 406 to B; an- 
&wers and complete index. A practical, elementary book 
of problama for the uso of practicing mochanios m- 
gineers and studenta. 


PRICE, 1.80 


pipe lines for compressed alr, explains the effects of 
Altitude and temperature, discusses the nüdvantages 
of compounding and intereooling, the advantages of 
Тет valve Eoars for diferent Purposes, the аер. 
eral methods of driving, and gives data on а hundred 


Hend for descriptive catalog M. P. and а sample 
copy of Engineering Nowa 


THE ENGINEERING NEWS PUBLISHING CO. 
220 BROADWAY, NEW YORE 


HOW TO RUN ЕМ. "P EX El. Ar e ra — л 
GINES AND BOILERS | ~ == = * MODHE LIBRARY 
by E, Р. Watson. 4 NEW BOOKS IN ONE VOLUME $1 00 
Written in plain lang- cloth, contains 300 pages, Jü0 illustrat ns i 
ungo and fully illustrated | — The Study of Electricity and Its Laws 
prre How to Install his ie Bells, A Electri al Cl ü It- 
SW TO RUN . — elators and Alarms. СИБ" 
Modern Primary Batteries, thelr construction, use and maintenance, Including batte r ` 


les for telephones, telegraphs, motors, electric lights, induction colls and for all тарі. 
mental work. Price, postpaid, "ана ili gje m s Ei 


А new book, ELECTRICAT INSTRUMENTS AND TESTIN | | & form 
eni end rm to ose them: including tbe Voli metas ammeter, Galvanomotor, Fotentieneter 
teatiug with the Voltmeter, 210 рен, 106 iustrations. fimo. (iets, BLA poet a —— па 


|| SPON & CHAMBERLAIN, 
PUBLISHERS OF TECHNICAL BOOKS. Dept. PM, Liberty НМЕ. NEW YORE 


Dry Batteries; How to Makeand Use 


81.00 POSTPAID 


other things of use and interest to every actual or ! Fat a a T : 
prospective user of compressed air. The book is a | SCHOOL FOR ST / u 
valuable addition to any technical lHibrary, Plense | | | | | 
mention this magazine, andi Ha hama amd ete of tegula 

— 3 — J. W: CORLEY, M. D. 

BOOK OF TABLES FREE.—<A valuable little book | 308 West 124th Street = =a = New York City 
of 200 pages, containing many reference tables for 
the use of engineers and boiler room men. Subjects 
treated Include steam boilers, boiler horsepower and 
how to enalculate 1t, chimneys, engine horsepower, 
belting, fusing point of metals, ete., etc. We have 
arranged to have а copy of this book, “No. 8," gent 
free to any boller or engine room man who will men- 
tion Popular Mechonles in his request, Address Wm. 
Powell Co, 2525 Spring Grove avenue, Clineinnnatl, С, 


A YEAR'S SUBSCRIPTION TO 


THE MONTHLY ёё | 1 в! 45 | 
syournAL “CONCRETE” 
Will make you money This is the соп 
crete age. New uses for Portland Cement 

are being discovered. Forty-four (44) 


ages each month covering all phases of 
the subject. Send $1.00 for a year's sub- 


— ——IT PAYS WELL 


scription or write for special club offer. 
WE WANT one permanent Agent in each shop to repre- | C bar Ae A | 
sent Popular Mechanics, Write at once for particulars. Concrete Pub , Detroit, Mich. J 


ШШШ EVERY BOY 
His Own Toy-Maker 


It tella you howto makes n Steam 


a Windmill, a | imposed 
Flectrical marking, 2 Gaulvanio 
ern trotrping. А Tel 

ectr Yp n 
Telephone, ape 
| Magic Lan , An y Ure 
"A Honis of PTOTY “kind, from Ni e 
rowboat to a full-rigzed achooner; 
E how to make Eita, Balloons, 
f Paner Toms, Masaka, Card Racks; 
ME 1 we € arta Toy Houses Hows 
rows, E Slings, 
вена Finhing Tackle, ris y and Hird 7 many 
other things, and all is mode so plain and simple that any 
boy can enail make anything deacri The whole ін il- 
lustruted with more tha 90) ndsome illustrations, Thia 
la n groat book and you ghould not bë withoutit Price 
only 10 cents, postpaid, 3 for 25 cents. Address 


| WESTERN SPECIALTY GO., Bradley Street Station, St. Paul, Minn. 


ina, ч 


ЕЕЕ ЕЕЕ 


ELECTRIC MOTOR, 75c. 


Runa with n wet or dry battery, Ask any elec- 
trical dealer or look through any electrical 
catalogue nnd mee if you can А buy nn rlectrla 
motor with finch armature, wrought iron 
fleld magnet, pulley ete., for 75 conta, pack. 
ing and portage, 15 cents. 
CATALOGUE FREE 

Electro magnets for experimenting, 150 each, 
end 10 мам for TO fest of magnet wire fer experimenting and mak og imali типш. 


ARTESIAN ELECTEIO ve 144 DM: Ате, - алд 


_ We Teach You How FREE | 


"ull instructiona with every Model | 
ree, for doing all aorta of job print- | 
ing. #1 nn hour made or snved іп apara 
time priman na ор + others or Froorself, 
Work iiy kil du Every presi ойга іы. 
slender fer thirty tear Writs fer free booklet 
Jeadoreemsate Egtabllahed 1874. 


Model Press en 
106 М. 10th St. blladel Д 


Earn a Pearl Handle Pen, 


BOYS! 


GIRLS! Earn a Gold Necklace, 

by selling our Beautlinl Hat Pins. 
Bend 10e for samp 100 forsample and plan. WESTERN CURIO СО. 
066 E. 23rd St.. Los Angeles, Cal. Dept. 3. 


| THIS pas the hitot the St, Louis Fair. | 
ou cnn Һато more FUN witt 
MUSICAL DYING PIG н this єлїї little как than any 


thing prer inven n Ei aim y] 
B blew авер, thes th пе pig ply 
singing ш. le he call, €, 0 then B 
5 gives up the ghoi wih a Тың faint grust and f 
, italy lays down алыў dies. Го" misa hls; 1t fl 
| üsahelest yet, Bent pipii fee Jier for 
Jis.. esa pur big hargalz сајан. 


№. Н. MILLER SUPPLY CO. | 
: : Sr. PAUL, MINN, 


The heat 


‘Postage. EXIT, i16. , 
made; Instg the longrest; gives most poma 
erful light. [t'5always ready —siimply press the b боа, ^ 
Extra batteries sec, postare EA gents make big money. 
1 on. - 


Send for catalogue. THE 


The Wonder "ALTERNATOR | 


JUST WHAT YOU'VE BEEN LOOKING FÜR 
пт amali sri biel wipumaing and direct current 
ваг manuferourei The mot раге and 
аыл ple wef clactricsl в ррагеіая sae dered. Сап 
elio ha coqerrted «ау аш & meter, Word for 
any mal Бага up aa 14А Walght E] 1- - J іЫ. Haul for 
descrpeiveciccular, Agente wasted 


THE R. M. CORNWELL "ME n ee 


L^ F Lake SL, Chicago, 


For more magazines like this click here => 
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ELECTRIC RAILWAYS 


Dynamos : Motors : Gas Engines 


c = AP, "а = mi E . 
rw 


ing eri Pet огне B 


Complete Working Modele, um Casti 
| thing for the Amateur Electrician. 


The CARLISLE & FINCH CO., 
| 262 E. Clifton Ате, 


Cincinnati, Ohio | 


A CONFESSION. 


I've been down to the elitr, and I've seen the Теге 


lights, 
The twenty-story balldln'& and the other stunnin 
| slzhts: 
Ive seen th" trolley сйгн поя" madly down the 
street 


An’ all the place lookin" like а falry-Iand complete, 

Hut Га rather see the big trees that's n-zrowin' up 
to home, 

An’ watch the stars a-twinklin’ in the blue and lofty 
dome: 

An' I'd rather hear the wind that goes a-singin' past 

the door 

thie 

roar, 


Thanh trae of the clty, with its bustle an’ its 


I reeken I'm peculiar, ап" my tastes is kind о" low: 

Hut what's the use denrin' things that certalnly ів 
BO? 

I went up to a concert, an’ I heard the musie there; 

It sounded like angelie harps a-Hoatin' through the 
ait. 

Yet spite of all Its glory an’ the gladness an’ nc clalin, 

If I stopped to think a minute, I was homesick jes' 
the sane; 

An’ I couldn't. help confessin’, 
curlous thing, 

That Га rather hear a robin sweetly plpin' in the 
spring. 


though it seems a 


—Washington Star. 


A WARNING TO MARINERS, 


"On Monday the Admiralty Issued a warning to 
mariners that they shonld not navigate within sly 
nautical miles of the eoast of the Pesendores, owing 
to the presence in those waters of ‘dangerous ob- 
jects.’ “Japan Times, Tokyo, Мат 13, 1905, 

Evidently the Russian fleet got within six nautleal 
miles of sone such place. 


PRESERVING WOODS IN SUGAR, 


aging and preserving woods 
replaees the gap Їп the 
natural Битиг. The 
a truck, which is 


process for 
heet sugar or saccharine 
trees and drives out the 
newly felled wood is loaded on 
rolled into a huge evinder, provided with pipes 
through which either hot or cold water may be 
introduced, The cylinder is then supplied with sugar, 
and hot water is foreed through the pipes; the hent 
bolla the sugar, which penetrates the pores of the 
wood, Cold water ia then sent throngh the pipes to 
cool the interior and the wood Ie conveyed Into a 
special room, where it is dried by hot air, After 
this process, it Is agaln cooled and ready for use. 
Insceta cannot destroy wool so trented, It Is sald. 


In n new 


Please mention Popular Mechanics when writing Advertisers. 


ONEY 
THIS SUMMER 


Many of our readers will have spare time this summer. 


If they wish to undertake a very pleasant and profit- 
able line of work, to occupy either a portion or all of 


LL RD S E ые Ше eee 


POPULAR MECHANICS 


JOURNAL BUILDING CHICAGO, ILLINOIS 


MANUFACTURERS / m where is 


Pm for your product obtains. All these and more found on the BURLINGTON 
JUD ^ ROUTE. For information write to 
Houtp wW. H. MANSS, Industrial Commissioner 
= 209 Adams Street - - - - - = = Chicago 


35125 —i5t84— i25 5477 
15625 + Soe on A онча 07031. 20313=? 


The Fractorneter 


With a turn of the Diac 
Gets the Correct Result Instantly. 

This device consists of three revolving discs, as 
shown, upon which are printed the fractions and 
their decimal equivalents, The most intricate prob- 
lems in the addition and subtraction of fractions and 
decimals, can be solved with the greatest ease and 
rapidity. lt can also be used as a table of decimal 
equivalents, saving the time and trouble involved in 
hunting up such table in a book. 


Indispensible to Engineers, Draftsmen, 
Machinists, Foremen and Students. 
PRICE 50 CTS. POSTPAID. 
Or given for securing ae new yearly 
subscrib 


POPULAR MECHANICS 


For more magazines like this click here => 
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E F Шш. 1, Ex-Mayor of Belfast, Maino. 


For rou. Here's the proof. T took 1.500 capital, 
supplied by Farmers, Women, Physicians, C erks, 
Che en, etc, and in an honest but TOY rof- 
itable business, conducted m in N. E., my 
stockholders through the Helfast Nationa Bank, 
58330, in cash. This is history. I made 


poor ‘people rich. I did it | 
ATION 


THROUGH С0-0 


They hel me earn the money. Just read that 
over again and realize the profits made. Every 
#1. earned 8220,00. Every stockholder got their 
share. That's my way of doing business. 
I now havea new business of the same kind, on 
my field is the world, my plan one of exte 
co-operation, with stockholders everywhere who 
can give me information and lend their influence. 
The dividends must belarge. І атау haveover 
000 stockholders. I want a few more. The 
are going fast. Here's the point of Interest 
to YOU. Youinvest&1. or£100. months y pa nents1f 
you wish, and become my partner. Yo bemet 
on the level and — on the ше Behind 
that statementI n noe dO yenrs o untarnished 
business record. Thisisnoget-rich-quick scheme, 
по Frenzied Finance.” J ustinvestigate. All the 
»roof you want. References, Banks, Business 
en, Church and oe oe 24 zu your 
adres on A postal ба: will send you a 
| book FREE. I will pay the m A It will tell 
you the whole story in & Way 
оп. Justask me to prove ev stntement in 
inis ad. Seo it T сап do it. E.F.HANSOQN. 
qua W W. Madison St., Chicago, IH. 


І ЕЕ Out : $301.27 


v ipm of Pa. uma 


лаба. ‘Thos, Parker, ш teacher 21 
another.” 
lead: Every: 
haa Tr pue di jewelry aod metal 
ie be lated vi s Gold, Бат Мей] anl 


à в Амен ре — 
today for er Ones PX HE 


х "ks, d Ofer, aren, ө. 


|| Can Make Money 


that will interest | 
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How to Make a Paper Boat.. 


| How to 


www.VintageMagazinesOn-DVD.com 


“Mechanics for 


Y oung America" 
Tells How to Make Things 


Reprinted from the Boys’ Department of Popular | 
Mechanics, Fully Illustrated. Instructions are 


"Written 80 you ‹ can understand it." 


CONTENTS 


nm 
PSPS PP HERB R DB RGB ER | 


How to Маке a Barrel Boat... 
How to Make a Water Wheel.. ee 
How to Make Your Own Fishing "l'ackle........ 
Temporary Camps and How to Build Them...... | 
Permanent Campa aud How to Build Them, 
How to Build an Imitation Street Car Line.. 


"ш ш шол ш Pee Se Pee ees = 


How to Make a Water Bicycle, , 
| How to Make a Miniature d indmill. , 


BERGE EE SE EE Е Ч 


How to Build an Ice Boat. 
A Novel Burglar Alarm.. 


| LIE ишпш ш ы аы ш кш юш ш ш 


LEG NMEEEJITL 


| A Mechanical Ventrllequist and How to Make It. 
How to Make a Boot-Hlacking Cablnet.. : . Ё 


Renewing Dry Bnatteries.......... 
fake Water Motors. . 
How to Mnke mmc y | Clocks ‘from Up: to -Date 
Materials.. | 
Lettering a Clock Dial.. | 
How to Make a Windmill of One ‘or “Two Horse- | 
' power 


Be fff = Pes Pee Fe Se | 


PRR EEE EEE ЕН FEF” 


| How to Make a Trap for Rabbits, Rats and Mice, 
How to Make a Small Searchlight.. 


Kites of Many Kinds and How to Make ‘Them— 
dug Fishing . TITTET : 
How to Do Ornamental Iron Work............... 
Ornamental Metal Guards for Open Fireplaces. . 
How to Make a Propelling res t E i 
How to Make a Water Hase ugs —Á 
How to Make Paper Balloons.. oM M 
How to Make a Heetograph.. 


EE Articles and Ornamenta "is or” oid 


Mos Them : 
condi EIS h Chair Sleighs, “‘Toboggan i Slides 
an Skis du 
How to Make Rubber ‘Stampa..... 
How to Мако a Bagzage Carrier for Bicycles. 
A Water Candlestick.. 
Boys’ Hand-Power Auto—How Made.. uon 
How to Make a Pair of Dumb-BEBells............. 
How to Rid Your Yard of Cats.. Р О eae 
How to Makè an Easel. , 
To Light a Gaslight Without Matches.. 
Things a Boy Can Make Out of old Bleyeie Parts. 
How to Make n Wind Propeller. ( ‘am 
Photograph ing from a Captive Balloon.. aes 
How to Make a Simple Burglar Alarm.......... 


= шоч очот nm 


Sent pu on receipt of 25 cents, or order 
from your newsdealer. 


Popular Mechanics, 
Journal Building, =- a Chicago 


Please mention Popular Mechanics when writing Advertisers. 
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ү FALLING HAIR ^» 
BALDNESS "00071 


CURED 
There [s but one way to tell the reason 
Gf baldmess and filling Exit. amid thar is by 
à microscopic examinnatkon of the hair itself 
Tha particular dicate with whith yout 
scaipis ВЕСЬ mist De known bedure ТЕ 
can be intelligently treated. ' 
mundi cires xml haie tenbks, wi 
knowing the specife came of your disease, 
In like taking melicine witht Emos р 
what you are Uyingp TO cure. ena д. Гем 
[ullem halrs from your combings, ro. Prof. 
J. Н. Austin, the celetienied Пасаг орі, 
who will semi pou absolntely free а арт 
Sis. of үт ast, & Doeklet o5 care ol the 
hair and scaip, amd a sample box of the 
тешеп which be wlll prépare gpecinily for 
Fou. Enclose sc postage and write to-day, 


< ROF. J, Н. AUSTIN 
né MoVicker а Theatre Bidg,, Chicago, 
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ABSOLUTELY FREE! 

"Without Money— Without Price | 
READ! READ! READ! 
| We are determined 
to secure 100,000 more 
users of our WONDER- 
FUL BLUING, and to 
do it immediately, We 
have fully decided to 
make this unheard of 
offer. Here it is: To 
sell only 18 packages of 
our WONDERFUL 
BLUIXG at 10e, a pack- 
ace. When sold send 
uss the $1.80 you get 
for the bluing and we 
Will send you abso- 
lutely FREE THIS 
ELEGANT COO СОО 
CLOCK, guaranteed by 
the maker for 5 years. 
A perfect time keeper; 
in ornament to any 
home, We allow 30 dars 
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RE 


uem 


rea oË or we will send you & 
handsome STICK OH HAT PIN for the BOY OR 
GIHL. When саяп Іа sent with order we ship the 
Clack and bluing by express tha same day. Do 
not lay this aside. Order today. This may not 
"nppear again. DEPT C, BUFFALO CHEMICAL 
CO, Bufalo М. Y. 


THROUCH THE FEET 


Don't Take Medicine, External Remedy 
Brings Quick Relief 


FREE ON APPROVAL -- TRY IT 


We want everyone who has rheumatism to 
send us his or her name. We will send by re- 
turn ma'l а pair of Marie Foot Drafts, the 
wonderful external cure which has brought 
more comfort into the United States than any 
internal remedy ever made. If they give re- 


lief, seud us One Dollar; if not, don't send us 


n cent. 
TRADE WARE gf 


Magic Foot Drafts are 
1 Worn on the soles of 
| the feet and cure by 
49 absorbing the polson- 
ous acids in the blood 
& They cure rheuma- 
tism in every part of the body. Tt must he 
evident to you that we couldn't afford to send 
the drafts on approval if they didn't cure. 
Write today to the Magie Foot Draft Co., T51 
Oliver Bldg., Jackson, Mich. for a trial pair 
of drafts on approval We send also a valu- 
able hooklet on Rheumatism, 


GÜBY BOAT 


The most comfortable, conven- 
lent and lenst expensive way to 
travel. SERVICE THE BEST to 


GRAND RAPIDS 


FARE, $3.00. 7:45 p.m. Daily 


MUSKEGON, GRAND HAVEN 


FAKE, 1001.50. 7:45 p.m. Daily 


MILWAUKEE 


FARE, £1.00. KOUN D TRIP, #1 Vill 
2:30 a m. and @ p.m, Dally 


GOODRICH | 


LINE 


STEAMERS 


К. C. DAVIS, @.Р.А. 
DOCKS: 


Foot of Michigan Ағ. 
Chicago. 
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MORE MONEY 5 


Investments. . . 


IF YOU HAVE A GOOD INVENTION 
SUI ( ESS SURE BACKED BY A STRONG PATENT 
AND BUSINESS ABILITY. 


THE FIRST STEP 


If you have made an invention and contemplate applying for a patent, the first 
point is to learn whether your idea is new and patentable. De not depend on the fact 
that you or your friends have never seen anything of the kind. Send us a peneil 
drawing, showing plainly your invention, and write out a description of its con- 
struction and eperation, ав well as you ean. If you have a model, send it instead of the 
drawing. We will eompare your sketch or model with all patents issued in the United 
States for inventions resembling yours, aad for inventions in whieh similar mechanical 
constructions or principles are used. If a patent is foune for an invention exaetly 


like or closely resembling your idea, we will send you -. тору of such a patent. 
If nothing is discovered to prevent getting a patent for your invention we will во 
ndvise you. 


The eharge for this serviee, unless otherwise agreed upon by special arrangement, 
is five dollars. This examination is an important step in connection with every 
patent application and requires great care and skill An incompetent attorney may 
overlook a patent which elosely resembles or completely anticipates your invention, er 
he may not know where to look. <A dishonest attorney will purposely fall to find an 
anticipating patent in order that he may get the fee for preparing the application. 
The inventor ig the loser in either case, 


WHAT A PATENT COSTS 


novelty and ША Шу € sh ушм, à r thorough examination 
Tne. ne T Y 
Propasiog official drawing—one sheets 90/0. ...... eee rene rne rn renun 5.00 
Preparing Oath, Petition, Specification and Claims............ serere ++, 15.00 
First Government Fee ......... 4. ноне оеаева ве ваен азва ве ваав вааз заав а а 5. ОО 
Total cast of application, first Government fee, offiell drawing, preparing all papers 
and prosecuting application in 


Pale ОНше.................. за» 4%.» 45.00 

Within six months after the application has been allowed, the Government charges а 
final fee of.. s BOB ee атаа фа наф н 20.00 
Thos the total eost off дану for a лр» invention is... .. eesdesssesesseeseee Ш. 00 


Intricate inventions cost more to patent, but we will state the exact cost іп 
advance in each case. We assist our clients in selling and promoting their patents 
without advance charges. 


POPULAR MECHANICS PATENT BUREAU 


Main Office: Journal Building, Chicago, Illinois 
Associate Offices: WASHINGTON, D. €, LONDON, BERLIN and ether large cities. 


HOW" ee E 


M uei ire inm CS, 


T85 


(P p EN 
"Overland 
Limited 


the most luxurious train In the world, | 
leaves Chicago 8:00 p. m. dally. Less | 
than three days to San Francisco, 
Magnificent equipment, Electric lighted 
throughout. mE 
GHE BEST of EVERYTHING 
Two other fast trains leave Chicago 10- 
a.m. and 11:35 p. m. dally, with through | 
| service to San Francisco, Los Angeles 
| and Portland vila the 


Chicago & North-Western, 
Union Pacific and 
Southern Pacific Railways 


Ай agents sell tickets via 
this route, 
P арй: тол 
app ation to 
SKERN, 


INDUSTRIES 


OFFERED 
LOCATIONS 


WITH 
Satisfactory Inducements 
Favorable Freight Rates 
Good Labor Conditions 
Healthful Communities 
ON THE LINES OF 
THE ILLINOIS CENTRAL R. R. 


AND THE 


ҮЛІ00 & MISSISSIPPI VALLEY R. R. 


For full information and descriptive pamphlet, address | | 


J. C. CLAIR 
Industrial Commissioner 
1 Park Row, - Chicago, Ill. | 


г len на miei ti эп Popular 


The most interesting and fascinat- 
ing country on the continent. Рат" 
fect climate all the year +: | | 


The National Lines of Mexico | 


and Connections 
OVER 500 MILES THE SHORTEST. 


SIXTEEN HOURS алсин. 
BETWEEN 


" Louis, Mo, and Mexico City 


The first and only double dally through 
Pullman. Slee » um Service across the 
RIO GHAND 


Via The Iron Mountain Route amd 


LAREDO, TEXAS 


The only lines offering DIVERSE ROUTES IN | 


MEXICO without extra charge 


С. К. HACHLEY, 
General Western Agent 


ү “FOLLOW Ё 
М THE FLAG’! 


‘Summer Tours 


3 Write today for a Free сору 
| ef WABASH Summer Tour 
Book—i905, outlining many | 
very attractive summer vacae- | 
tion trips, with rates, etc. 


Write us about any tour you 
may have in contemplation. 
We shall be glad to assist you. 


| €. 8. CRANE, F. A. PALMER, 
G. Р. & T. Agent, А. G. P. Agent, 
BT. LOUIS. CHICAGO. 


Mechanics when writing Advertisers. 
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NEW EDITION NEW EDITION 


POPULAR MECHANICS 
SHOP NOTES for 1905 


EASY WAYS TO DO HARD THINGS 
OF DAILY USE TO EVERY MECHANIC 


“Worth its weight in gold," writes one. 
“Best book I ever had," says another. 


REVISED AND ENLARGED FOR 1905 


Compiled from the “Shop Notes” Department of Popular 
. »« Mechanics, up to and Including December, 1904... 


200 Pages t 385 Illustrations 


“INDEXED SO YOU CAN FIND IT” 
FOR SALE BY ALL NEWSDEALERS. 


PRICE, POSTPAID, - - - - =- =- - 50 CENTS 


POPULAR MECHANICS 
Journal Building, CHICAGO 


MANUFACTURERS WANTED 


To Make the Following Articles: 


Popular Mechanics has received during the past month inquiries from parties desiring to contract with 


. 1067—TWIN CLOTHES PIN: 


‚ 1065—SHADE AND SOCKET: 
. 1068—WINDOW CLEANER: 


‚ IBS7I— WIRE BINDER: 


. 1075—CTHEESE 


, 1054 
. 1055—CANDLE STOCK: 
, 1086—CUFPFP HOLDER: Wants 500 palres. 
. 10531—BUGGY ВОСТ" 
,.1055--DOOR LOCK: 
‚ 1059—8PARK PLUG: Wants 1,000 lots. 

. 1090—TFISH HOOK: Wants 1,000 lots. 

. 10831—HEVOLYING BLOTTER: Wants 5,000 


responsible manufacturers for the manufacture of the following articles. 


L 


In corresponding be sure to give the Inquiry Number. 


1064—TIIREAD TOOL. 


. 1065—-—GURGLAR DEVICE: Wants 1,000 lots. 
‚ 10656—(G AIR MENT ATTACHMENT: 


Wants 10,- 
OO lets, 


Wunis 1, 5 and 
10,0040 lots. 
Wanta 10,000, 


Wants 1, Б and 
10,000 lots, 

I9;0—DIUGGY SEAT: Wants 1,000. 

Wants 1,000, 


1072—DOO0R LATCH: Wants 500 lots. 


. IGTZ2—B58PECIAL COILS: anta 5,000 lots. 
‚ 1014— PRINTING ROLLERS: 


Wants 500 aud 
1,000 lots, 


Iü0T5-—AUJUSTABLE SHELVES: 
lata. 


Wants 100 


. 1676—DETACHABLE HANDLE: Wants 10,000 


lots, 


. 107;—8A7H CORD HOLDER: Wants 1,000 


lots, 

CABE: Wants sample. 

10;/9—CIGAR BOX MARKERS: Wants 50,000. 

1030—LXRERCISING APPARATUS: Wanta 
2,000 sets. 

10581—OIL CAN HOLDPER: Wants 1,000, 


. 1052—EUPPORT FOR ELECTRIC FIXTURES, 
. I083—EOOT AND SHOE FASTENER: Wants 


1,000 gross lots. 
TIRE DEVICE: Wants 25,000. 
Wants 5,000 lots. 


Wants 1,0040 lota, 
wants FOTO Iota, 


lots, 


. 1052—A DDING MACHINE DIEF 
‚ 10801—9EGG BEATER: Wants 10, 25 and 50, 


UU. Totg. 


For Details Address 


"INFORMATION BUREAU," POPULAR MECHANIOS 


. 1102—3AEH FASTENER: 


. LLII—LADIER HAT PIN: 


. 1117—-TROUSER  PRIESSER: 


. 1084—PIN TICKET: Wants 5,000,000. 
. 1085—BC'CRLE: 
. 1092G6—CARBONATORS: Wants 1,000. 
. l097— WINDOW SHAME SUPPORT: 


Wants 100 groaa, 


Wants 
1, 5 and 10,000 lots. 


. I09858—BOTTLE STOPPER: Wants 1,000 lota, 
. 1088—COAT HANGER: 
. I100—FIEE ESCAPE, 

. 3101—MANIFOLDING DEVICE: 


Wants 1,000 lots, 


Wants 6,000 
lots, 
Wants 1 to 5,000 
lota, 


» 1103—TACK PULLER. 
~1104—-FIRE EXTINGUISHER: 


Wants 100 and 
1,000 lots, 


. 11065—MAGNET PIPE, 1 in.x& in, 
.1106—BACK BAND BUCKLE. 

. 1107—CURLING IRON HOLDER. 
. 1108—W ASHING MACHINE. 


1109—LAND МАНЕКЕН. 
I110—THIMELE., 


Wants 2, Б aml 
10,000 lots, 


. 1112-FRUIT PICKER, 

. 1113——HORSESHOE CALE: 
. 1114—£7]CISSOIHER. 

‚ 1115—CHR ATE: 


Wants 1,000 lots. 


Wants 5600 to 1,000 Tots, 

1116—NUT LOCK: Prefera semi-finished һех- 
aron nuts from 1j to ^& in. 

Wants 100 to 

1,000 lots. 


‚ 1118—CARRIAGE TOP BOWS. 
,1119—PAPER HANGING DEVICE; Wanta 100 


gets, 


. 1120—8iIOCKER FOR GRAIN BINDERS: 


Wants sample 


‚ 1121-NUREEELRY STOVE: Wants 6. 
. 11022—METAL PARTS. 


1121—TIIIN RAZOR BLADE: Wants several 


йшй uid. 


JOURNAL BUILDING, CHICAGO 
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MODERN ELECTRICAL CONSTRUCT 
By HORSTMANN and TOUSLEY 


This book treats almost entirely of practi¢al electrical work. 
It uses the “Rules and Hequlftements of the National Hoard of 
Fire Underwriters’ йя a text, and explains by numerous cute and 
Qctalled explanations just how the best Class of ¢lectrical Work 
le Installed. 
, It is п perfect guide for the beginning electrician and gives 
| him all the theory needed in practical work іп addition to full 
|| Practical instructions. For the journeyman electrician It is no 
| lesa *vnluüable bheeause It elaborates and explaina EAfety roles lIn 
vogue throughout the United States. It 1s also of especiol value 
to electrical inspectors, ns it points out many of the tricks prae- 
ticed by unscrupulous persons in the trade. 

The book also contains a number of tables giving dimensions 
and trade numbers of screws, пая, Insulators nnd other material 
in general use, which will be found of great value in practice. 
There is also given a method by which the diameter of conduit 
necessary for any number of wires of any sito can be be at once 
determined. 

The motto of the authors, “To omit nothing that Is needed 
and include nothing that is not needed," that has made “Wiring 
Diagrams nnd Deserlptions" 80 successful, has been followed in 
this work. Мо book of greater value to the man who does the 
Work has ever Бер published, 1 тт. 250 pages, 100 diagrams, 
Ful leather, limp. Price net, $1.60. 


THE PRACTICAL GAS AND 
OIL ENGINE HAND-BOOK 


A manual of useful information on the care, maintenance апа 
repair of Gas and ОП Engines. 

This work elves full and clear instructions on all polnts re- | 
lating to the care, maintenance and repair of BStatlonary, Portable 
and) Marine, Gas and Oil Engines, including How to Start, How 
to Stop, How to Adjust, How to Repair, How to Test. 

Pocket rize 4x64. Over 200 pages. With numerous rules 
and. formalas and diagrams, and over L0 ifllustfations, by La 
ELLIOTT BROOGORES, author of the "Construction of a Gasoline 
Motor," and the “Automobile Haund-HBonk." 

This book has been written with the intention of furnishing 
Practical information regarding gag gasoline and kerosene engines, [| 
for the use of owners, operators and others who may be inter- || 
ested] in their constriction, operation and management, | 

In treating the various subjecta it has been the endeavor || 
to avoid all technical matter as far as possible, and to present 
the information given in a clear and practical manner, 


Е ra 
Bet bby! 
= ш 


limo. Popular Edition.  Cloth......Price, $1.00 


Send for complete illustrated catalogue, sent FREE to any address 


FREDERICK J. DRAKE @ CO. 
| Publishers of Modern Mechanical 


=B ООН S2 _ 
| 211-213 East Madison Street - CHICAGO 


MAKE YOUR OWN LIGHT 
ЖЕ Жу fts, ташың sepe 


мас ара ib attention - 


& -h. p. Gasoline Engine, 6 Light Gent- "s | AE The most Perfect Small 
rator, 200 feet Covered Wire, 36 feet Lamp у ee Rim Engine Ever Built. 
Cord, 6 16-Candle Power Lamps, В Sockets, / AA _ ID z 26. е Р | 
6 Rosettes, 6 Porcelain Tubes, 50 Porce- [MEAM /J LS | STRONG DURABLE 
lain Knobs, 2 feet Cir. Loom, 1 Switch sd wl = [: "A SIMPLE POWERFUL 


Fuse, Bolder and Таре The above come | 


plete and perfect outfii 1s offered at a WE Er; GJNEM а у - | 
Price go low you cannot afford to burn oll. И „сев Foy Mounted on solid wood 
Кеп for deseriptive eireulars. К. А base. All connecti 


made and ready to run. 


JUNIOR ENGINE WORKS, - 907, 160 Washington Street, - Chicago 


Dear Sir:—Would you be open for an investment which will yield, with reasonable 
assurance, from 60 per cent to 100 per cent each year? 

It will average 75 per cent—which means 6!, per cent a month. 

When I say investment, please understind that I do not mean a gambling proposi- 
tion, such as stocks and grain speculation, of horse-race betting, nor anything which 
requires you to buy what you do not want, or sell what you have not got. 

I REFER TO A STRAIGHT INDUSTRIAL PROPOSITION, which has for its commodity 
products produced by nature, and in turn manufactured into commerctal necessities, for 
which the demand always exceeds the supply. 

As а representative business man, I fully realize the annoyance of receiving unso- 
licited literature and advertising matter of unknown propositions. 

Therefcre, before placing CO you, iu full detail, the venture I refer to, I ask your 
consent, nnd for that purpose I attach this coupon, which explains itself. If agreeable, 
and you nre open for a proposition which wil produce all that I claim, kindly sign and 
mail it. 

THIS COSTS YOU NOTHING BUT THE POSTAGE, AND PUTS YOU UNDER NO 
OBLIGATION. 

In closing, permit meto say, that the men at the hend of the corporation which I 
renresent are men of great wealth and undisputed commercial integrity. 

There is not a single questionable feature in the entire plan. 

May I hope to hear from you by return mail? 

Very sincerely, 
L. C. WELTON, 59 Clark St, Chiengo. 
COUPON - - = 


Dear Sir:— You may send to my address full detalles of the proposition you refer to. 
I wil carefully consider the matter, and, if interested, will write you further. This with 
the distinet understanding that I am under no obligations, 
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JF you can drive a nail and cota piece of material froma Tull | 
кіі pattern you can huild a Canoe, Rowhoat, Sail Boat cr 


Launch in vour leisure time ot home, and the ballding will bea 
Bource of profit and pleasure. 


All yeu need ie the patterns: cowting from Ж ЫЙ up and 
materiala fren, x5.tki p. The t&onl& Ste common in кт 
bogsehadd, Patterns of afer forty iyis and sizes, all ерата 
from lZ ti 5b fest. | | 

The Hronkzs System consists of ernot size printed paper 
пага of ever: part of the boat, with detuiled tusteme- . 
tans and Waerkinz illustrations showing each stèp of 
the work, an itemized bill of materini pequired ood how to 
Becure it. , | 

iveral thomnsand nimaterrsesncecestullz built honts 
by tho Hronka system last успе. Fifty per cent. of them have 5 
built their seemed bout, Manr have established thomselresin 
the boat manifacrurini huesineas, 

(talo and particulars FREE, For Mcente n Ki. 
page curalogue, eantüiming valuable information for 
the nmiteur sachtemun, showing s@teral working 
ilustrsiionne of cach bont, ood 4 full set for oni 
boat, Full tine tn йге Кейпи. and completed boats, 
When so omer: d. RLL ETRA dri irpresseul,. Charges 
prepaid, 0. 0. Dr, to allow examination. 


BROOKS BOAT MANUFACTURING COMPANY 
Originators of the Pattern Srxatem of Boat Huilling 


3707 Ship Street, Bay City, Micha U. 5. А | 


Utica Com 


pound Nipper: 


The only Compound Nipper that has stood 
the test of years, forged from Tool Steel 


ALL PARTS GUARANTEED 


In construction it is simple and there is nothing to | 
et out of order. If a part becomes worn out Ít' can 
e renewed, thereby saving the costof a. new tool 

| CUTS EASIER THAN : 

ANY OTHER NIPPER 


IN QUALITY, DESAY A 
FINISH UTICA TOOLS VLAD. 
| ASK YOUR DESRERW@OR THEM 
| Uf he doce nei Càrrv them write us. We will send you by 
mail any size in this style Tor the Tallowing price: 


qe E in. "i dmn. Din. Tin. Eln, 11 in. 
Price, each, B5c / $1.00 — $1.30 51.50 


ALWAYA LOK FOR THIS 


VADE MARK THADE MARA 


The “Green Fok” eontaings n complete line of guuruin- 
ond FliersumdbMipper Writeforit. FREER, 


UTICA DROP FORGE @ TOOL CO 
73 Genesee Street, JC ia е Utica, №. Y. 
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Mechanics, Stationary 
Engineers, Farmers and 
Factory and Shop Employes’ 
i Here {з 
need—a& 
Good, 
Durable 
Pocket 
Knife 
which embodies the 
{бота 
ElGHT ADDITIONAL 
—TOOLS— 
Alligator Wrench, Wire Pliers, Wire Cutter (will | 


cut Barbed fence Wire), Hoóf Hook ican also be 
ised for a packing, поо аон the engine), Screw 


just what you) 


Driver, Serew Bit, Swedging Awl, and Leather 
Punch. The ,bindeS are tempered to withstand i 
hard usare pnd are nde of the best 55 earbon 
eullers xtegl 


am ы RE EE 


These #0018 Bre néeded almost every day, and 0 
vou cannot afford їое without them, 


Price’ $1.25 Postpaid. 


Do not delay but send your order TODAY 
Agents Wanted 


Devine Specialty Co. 
842 State Life Building, Indianapolis, Ind. : 


THE BOWSER 


Handles 
All 
Grades 
and 
Kinds 
of 
Lubricating 
Oils 


IT WILL | 
PAY YOU, 


BINGLE SQUARE CABINET 


NO WASTE, NO OIL - SOAKED FLOORS 


The "OILER". ia exactly filled 
AT ONE ЕГЕСКЕ there ia њо 
терло, 


Fifty Different Styles. Send for Catalog Хи. 


S. F. BOWSER & CO., Ft. Wayne, Ind. 


